{,SPECIFICATICN Transmtting and Receiving Apparatus Technical Field This
invention relates to a transmtting®and receiving appagaVusgfor speech
signal s enploying a radio tel ephone network, such as.car felephorie sét. or
port'abl e *t el ephone set. More particularly, it rel ales-o a- twan3ﬂ1bt|ng
and receiving apparatus conveniently applied to a tel ephone set for digital
radi o tel ephone network configured for transm ssion and reception of
di gital data. SPECIFICATION
Transmitting and Receiving Apparatus
Technical Field
This invention relates to a transmitting and receiving
apparatus for speech signals employing a radio telephone network,
such as car telephone set or portable telephone set. More
particularly, it relates to a transmitting and receiving
apparatus conveniently applied to a telephone set for digital
radio telephone network configured for transmission and reception
of digital data.
Background Art
As telephone for moving object communication utilizing a
radio telephone network, a variety of car telephone or portable
telephone sets have been developed. The car telephone and
portable telephone sets are managed at the outset by a
communication system wutilizing analog communication. This
communication system, which scrambles signals by various signal
processing techniques such as frequency interchanging, suffers
from problems in connection with confidentiality in communication
since radio signals may be easily intercepted by simple signal
processing. Thus the producers have developed a telephone set
by digital radio network which effects communication by radio
transmission of digital data.

On the other hand, a variety of so-called automatically

answering telephone sets, having a recording/reproducing unit



-Background Art As tel ephone for noving object communication utilizing a
radi o tel ephone network, a variety of car tel ephone or, port.abl.e telephone
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managed at the outset by a conmunication systemutilFzing canafoge °°
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various signal processing techniques such as frequency i nterchanging,

suffers buamtptabrein iforceanesliing/ répiodeing ethd atotvents commuaiiosy i on
since radio signals may be easily intercepted by sinple signal processing.
Thus t hehavedoeen sddwedomal.el Wkt the ehtphatic saiswering telephone set,

a tape recorder is built in the telephone set. With the tape

recorder enclosed in the telephone unit, the function of the unit

is improved, since the message from the remote party is recorded

in the absence of the telephone set owner or the message desired

toc be imparted may be pre-recorded and imparted to the remote

party.

There has also been developed a telephone set of the so-

~called solid state recording system in which speech parameters

compressed from the speech signals are directly recorded or in
which the speech parameters are variable-length encoded and
recorded on a small-sized semiconductor memory.

With the above-described semiconductor memory, having a
limited storage capacitf, it is only possible to record
conversation continuing for only a pre-set time duration even
using speech parameters compressed from the speech signals.

However, the present state of the art is such that, when
recording the speech signals from the remote responding party or
the transmitting party, the silent period, during which none of
the parties 1is talking, is also recorded. For effective
recording of the conversation with the limited storage capacity,
it becomes necessary to make more effective recording during
bidirectional or unidirectional communication such as by lowering

the recording rate during such silent period.



-by digital radio network which effects comrunication by radio transm ssion
of digital data. On the other hand, a variety of so-tal#®d automﬁtically
answering tel ephone sets, having a recordlng/reproddcungeun¢t s 22080}t
t herein *f or recordlng/reprodUC|ng the contents of tatksrechave ~been °°
devel oped. Wth the automatic answering tel ephone set, a tape recorder is
built in the tel ephone set. Wth the tape

In particular, during the double talk, that is the state in

which, on reproducing the signals transmitted from an up-link and
a-down-link, signals from the up-link and those from the down-
link co-exist in superposition on reproduction, recording needs
to be made in both directions, so that recofding needs to be
performed in é more effective manner.

In view of the foregoing, it is an object of the present
invention to provide an apparatus-for transmission and reception
of speech signals whereby the pre-set recording capacity may be
efficiently wutilized in the bidirectional/unidirectional
communication without increasing the circuit construction;

DISCLOSURE OF THE INVENTION

According to the present invention, there is provided a
speech signal transmitting/receiving apparatus having compressing
and encoding means, such as a speech encoder, for compressing and
encoding an input speech signal, trgnsmitting means for
transmission processing an output signal of the compressing and
encoding means, receiving means for reception processing a
received signal, expansion decoding means for expanding and
decoding an output signal of the receiving means for ocutputting
a speech signal, storage means for storing a signal from the
compressing encoding means and/or a signal to the expanding and
decoding means, and control mans for controlling writing of the
signal from the compressing and encoding means and/or the signal

to the expanding and decoding means and for controlling the



-Pecorder enclosed in the t el ephone unit, the function of the unit is

| nproved, since the nessage fromthe renote party iscrecosyded gn,thee
absence of the tel ephone set owner or the message ddsiged t® bé & npat’sed
may ' be pre-recorded and inparted to the renpte partyss"Her eshase aesc-been
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recorded on a small-sized sem conductor nenory. Wth the above-descri bed

sem conduct or THenstignaatirés 8he compressing encoding means and/or the
signal to the expanding decoding means may be code data, such as
speech parameters. Preferably, the control means inhibits signal
storage or recording, and records a signal indicating the silent
period when the signal from the compressing encoding means and/or
the signal to the expanding decoding means is in the silent
state.

It is sufficient if control means judges, based upon the

”signal from the compressing encoding means and/or expanding
decoding means, whether or not the dual (bidirectional) mode
prevails and, if the control means stores the uplink or downlink
side signal or the same signal in storage means in case there
prevails the dual mode.

If code data of a signal, such as speech parameters, are
stored, preferably the code data is further compressed and stored
in the storage means.

In this manner, speech data may be efficiently recorded
without annexing additional circuitry, while the speech of the
uplink and dowﬁlink side networks may be efficiently recorded
with a bit rate corresponding to approximately one network.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig.1 is a schematic block circuit showing the constitution

of a portable telephone set to which the transmission/reception

apparatus according to the present invention is applied.



timted storage capacity, it is only possible to record conversation
continuing for only a pre-set tine duration even using speech paranebvers
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P Fig.3 is a functional block circuit showing a recording
controller and a peripheral circuit of a recording/reproduction
control unit.

Fig.4 illustrates the recording format of speech parameters
recorded in a speech-recording memory.

Fig.5 illustrates the recording structure of the speech-
recording memory.

Fig.6 is a diagrammatic view for illustrating the operation
of a mute counter.

Fig.7 is a flow chart for illustrating the playback
operation in the portable telephone set.
| Fig.8 is a functional block diagram showing a playback
controller and a peripheral circuit of the recording/reproduction
control unit.

Figs.9A and 9B illustrate the relation of association
between the algorithm and the communication sections dividing the
waveform patterns of waveform signals supplied to the downlink
and uplink sides of a portable telephone set.

Fig.10 is a flow chart for illustrating a typical example
of the operation of speech decoding when the bidirectional speech
signals are recorded on a memory.

BEST MODE FOR CARRYING OUT THE INVENTION

Referring to the drawings, a speech gsignal

™



3 In particular, during the double talk, that is the state in which, on
reproducing the signals transmtted froman up-link and,e dow.dipnk,, e

signals fromthe up-link and those fromthe down- |ipkéca®exd st idn $5°%
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directions, so that recording needs to Qe performed in a nore effective
manner. In view of the foregoing, it is an object of the present

transmitting/receiving apparatus, as a preferred form of
execution of the invention, is explained by referring to the
drawings. The speech signal transmitting and receiving apparatus
will be explained by taking an example of a portable telephone
set of the full duplex system, that is a duplex operation system
of carrying out reciprocal communication by simultaneous
transmission and reception, conveniently applied to e.g., a
digital cellular. This portable telephone set is employed as
terminal and the communication with the base station is carried
_out by exchange of digital data compressed by high efficiency
encoding of speech signals.

The portable telephone set converts speech signals of the
transmitting side into electrical éignals for transmitted signals
over a microphone 1. This portable telephone set supplies
electrical signals from the microphone 1 to an A/D converter 2
for transmitting signals as digital signals.

The portable teleﬁhone set includes a speech encoder 3 for
encoding an output signal of the A/D converter 2, as an input
speech signal, for compression, an RF transmission processor 4
for transmission-processing an output signal of the speech
encoder 3, an RF reception processor 5 for reception-processing
a modulated input signal supplied to the receiving side, a speech
decoder 6 for expanding and decoding an output signal of the RF
reception processor 5 for outputting the speech signal, a

semiconductor memory 7 for recording transmission/reception



knvention to provide an apparatus for transm ssion and reception of speech
signal s whereby the pre-set recording capacity nmay be-eefdf< cientd ye-urtlized
in the bidirectional/unidirectional communication ¥ thaft 3 nct dasisfitp t he
circuit construction. DI SCLOSURE OF THE | NVENTI ON Ac&or disngede0edshee present

I nvention, there is provided a speech signal transmtting/receiving
apparatus having conpressing and encodi hg neans, such as a speech encoder,

for comrassidie 30dPiaedinaan 'eﬂeuhewgegﬁagbgneﬁe LpaBEH &bb6GeraNS for

transmi ssi procéssing an-output signal o e conpressing and encodi ng

neans, reGRy VuNOrgBeRgihefp  SPSRl ORoRtP838kNds @ for controlling the
semiconductor memory 7 responsive to the transmitted and received
signals.

The speech decoder 6 supplies expanded and decoded signals
tc a D/A converter 9. The D/A converter 9 converts digital
signals supplied from the remote responding party into analog
signals which are outputted to a speaker 10. The speaker 10
converts the analog signals supplied thereto into spéech. Thus

_the portable telephone set processes speech signals and transmits
the processed speech signals to the remote party while receiving
the speech from the remote party to permit conversation between
the parties.

The constitution of various components is briefly explained.

The speech encoder 3 is made up of a speech encoding circult
3a and a changeover switch SW1. The speech encoder 3 high-
efficiency encodes digital data supplied from the A/D converter
1 and sends the resulting encoded data, such as encoded
parameters, to the RF transmission processor 4. The changeover
switch SW1 is responsive to changeover signals supplied as a
result of actuation by the user of a key switch provided on the
portable telephone set to select one of the recording and
playback sides for speech.

As the compression/encoding methods utiiized for the speech

encoding circuit 3a of the speech encoder 3, there are a variety



received signal, expansion decoding neans for expandi ng and decodi ng an
out put signal of the receiving neans for outputting gespeecle signal,,,.°°
storage neans for storing a signal fromthe conpressing efcddi Ny :neefi%
and/'or a‘signal to the expanding and decodi ng nmeans, “@anesseosrr ed> manNs° T OF
controlling witing of the signal fromé he conpressing and encodi ng neans

and/or the signal to the expandi ng and decodi ng neans and for controlling

the 4of encoding methods known for signal compression by taking

advantage of statistic properties in the time domain or freguency
domain of audio signals (inclusive of speech signals and acoustic
gignals) and psychoacoustic characteristics of the human auditory
system. Specific examples of high efficiency encoding of speech
signals include multi-band excitation (MBE) encoding, gingle band
excitation (SBE) encoding, harmonic encoding, sub-band coding
(SBC), linear predictive coding (LPC), discrete-cosine transform
(DCT), modified DCT (MDCT) and fast Fourier transform (EFT). For
_encoding, various information data, more generally, encoded data,
such as amplitudes of spectral components or parameters thereof,
such as LSP parameters, a-parameters or Kk-parameters, are
employed. Recently, code excited linear predictive (CELP) coding,
vector sum excited linear predictive (VSELP) coding, pitch
synchronous innovation-CELP encoding, or regular pulse excitation
- long term prediction (RPE-LTP) coding, have become known as the
speech encoding systems for digital portable telephone system.
These encoding systems may also be employed for the speech
encoding circuit 3a of the speech encoder 3. In the following
description, encoded data obtained by the above-described various
speech encoding systems are typified by speech parameters or
parameters for explanation sake.

The RF transmission processor 4 is made up of a channel

encoder 4a, a modulation circuit 4b and an RF transmission

processing circuit 4c.



readout operation fromthe storage neans. The signal fromthe conpressing
encodi ng nmeans and/or the signal to the expandi ng decedirg peans gy, cbe
code data, such as speech paraneters. Preferably, thé Gonfrd nkans s
i nhi'bits"signal storage or recording, and records a Sisgr&le Pndiearsnget he

silent period when the signal fron1thes§onpressing encodi ng nmeans and/ or
the signal to the expanding decoding neans is in the silent state. It is
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the dual fihiidianeahtN@bhpfBeed by high efficiency encoding by the above
constitution, that is the encoded data, such as encoded speech
parameters, are sent via the channel encoder 4a to the modulating
circuit 4b where it is modulated and transmitted via the RF
signal processing circuit 4c and an antenna 11 as RF signals to
a base station.

The present portable telephone set also has its RF
reception processor 5 supplied with RF signals from the base
_station over the antenna 11. The RF signal processor 5 is made
up of an RF reception processing circuit 5a, a demodulating
circuit 5b and a channel decoder 5c.

The RF reception processor 5 performs reception processing
on the received RF signals in the RF reception processing circuit
5a and transmits the reception-processed signals to the
demodulation circuit 5b. The demodulation circuit 5b equalizes
and waveform-shapes the signal from the RF reception circuit 5a
and transmits the resulting signals to the channel decoder 5c.
The channel decoder 5¢ transmits a voice activity flag frome.g.,
the down-link side to the recording/playback controller 8, while
supplying encoded digital data, that is speech parameters,
compressed by high efficiency encoding, to a speech decoding unit
6.

The speech decoding unit 8 is made up of a changeover switch

SW2 and a changeover switch 8a. Similarly to the changeover
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signals supplied as a result of actuation by the user of a key
switch provided on the portable telephone set to select one of
the recording and playback sides for speech. The speech decoder
8 expands and decodes the digital data, that 1is speech
parameters, more generally code data, compressed by high-
efficiency encoding, and outputs the resulting data to the D/A
converter 9. The D/A converter 9 converts the digital data
supplied thereto into analog signals which are sent to -the
. speaker 10 of a handset. The speaker 10 converts the speech
signals from the remote party into speech which is pronounced as
speech.

On the other hand, the recording/playback controller 8 is
constituted by the CPU or DSP, while the semiconductor memory is
constituted by e.g., a RAM. The memory 7 is responsive to
control by the recording/playback controller 8 in order to permit
recording/reproduction. The memory 7 is of a capacity to permit
recording continuing for e.g., N seconds for both unidirectional
communication and bidirectional communication. However, since
the talk in both directions need to be recorded on occurrence of
double talk, a memory is employed which has & memory space
capable of recording substantially for N + a seconds, where a <
N.

The recording/playback controller 8 is fed with compressed

speech parameters from the speech encoding circuit 3a and



Fig.1l-is a schematic block circuit showi ng the constitution of a portable
t el ephone set to which the transm ssion/reception appeatr,atys_accprdrngeto
the present invention is applied. 5 Fig.2 is afkow £Lhait 2forss®’e
illustrating the recording operation of the portabl &« efephonesset’ sFi g. 3
Is a functional block circuit show ng recording controller and a
peripheral circuit of a recording/reproduction

compressed speech parameters to the speech decoding circuit 6a.
The recording/playback controller 8 is fed from the speech
encoding circuit 3a and the channel decoder 5 with voice activity
flags specifying the presence or absence of speech signals for
recording/reproduction. The recording/playback controller 8 is
responsive to the voice activity flags to perform voice/unvoiced
selection recording control on the supplied speech parameters in
accordance with the algorithm which will be explained
subsequently.

If the recording/playback controller 8 effectuates level
detection of the speech signals responsive to output signals of
the A/D converter 2 and the speech decoding circuit 6a, the
recording/reproducing controller 8 is not in need of the voce
activity flag. In.additioﬁ, if the recording/playback controller
8 is capable of detecting the signal level from the compressed
speech parameters, it is similarly not in need of the output
signals from the A/D converter 2 or the speech decoding circuit
6a. The recording/playback controller 8 sends the compressed
speech parameters supplied thereto to the memory 7 for
controlling the recording.

The recording function of the portable telephone set is
explained by referring to the flow chart of Fig.2, the functional
block diagram of Fig.3 and occasionally to the block diagram of
Fig.1l.

It should be noted that the recording/playback controller



control unit. Fig.4 illustrates the recording format of speech paraneters
recorded in a speech-recording nmenory. Fig.5 illustrates, the:regordi neg
structure of the speech- recording nmenory. Fig.6 is a di agtafmati 6 9i®w for
illustrating the operation of a mute counter. Fig.7 i's»arsbt ok cliards’feor

Il lustrating the playback operation in_the portable telephone set. Fig.8 is
a functional block diagram showi ng a pﬂ back controller and a peri pheral

circuit of JiG;eeqondLRdnLaRECMHE! L8 ording function as later explained

by software using CPU or DSP, and Fig.3 represents the function
in the form of functional blocks. 0f course, the recording
function of the recording/playback controller 8 may alsoc be
constituted by hardware as shown in Fig.3.

Referring to Fig.3, showing the recording controller 8a of
the recording/playback controller 8 of Fig.l and its peripheral
circuit, the frame energy level or frame power fp of the speech
signals supplied to the circuit of Fig.l is supplied to a mute
.counter processor 71 of the recording controller 8a. The speech
parameters from the speech encoding circuit 3a of Fig.1l, more
generally the encoded data, are sent via a speech parameter
buffer 72 to a common fixed terminal of the switch 73.

The portable telephone set has states proper to the
recording function. For the non-recording state, the state value
st is set to 0 (st = 0). For the recording state, the state
value is set to a value other than 0.

If a user request signal, herein a recording request signal,
is sent from the user of the portable telephone set via an
external controller 74 by corresponding key actuation, the
recording controller 8a is responsive to the recording request
signal to set a flag specifying a unidirectional communication
or a bidirectional communication at a pre-set position. The

recording controller 8a then accesses a recording routine (sub-

routine).
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the al gorithm and the comruni cation sections dividing rhenaveformpatterns
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unit.

Figs.9A and 9B illustrate the relation of association between

Fig.10 is a flow chart for illustrating-a #ypveah°exanp%e of

t he operation of speech decodi ng when the bidirectional speech signals are
recorded on a menory. BEST MODE FOR CAR@YING QUT THE | NVENTI ON Referring

to

t he

dr%ﬂ%n gbordiﬁg r%ﬁ%?ﬁ@ thus gccessed prerforms status check

of the recording function at step S10 of Fig.2. If, at step S10,

the current state is 0 (YES), the recording controller transfers

to step S11 and, if otherwise (NO), the recording controcller

transfers to step S12.

At step S11, the recording controller first initializes the

recording pointer (rp). Second, the recording controller sets

the value of the frame counter fc to 0 (fc = 0) and, third, it

sets the value of the bidirectional mute counter mc to 0 (mecl =

-me2

0). The mute counter will be explained subsequently.

At step S12, the state value st is incremented by 1 (st”)

before the recording controller transfers to step S13.

At step S13, it is judged from the set flag value whether

the recording is single (unidirectional) or dual (bidirectional).

If the setting is single, that is for unidirectional recording,

the recording controller transfers to step S1i4 for setting 1 in
a header hd of the speech parameter. If the setting is dual,
that is for bidirectional recording, the recording controller
transfers to step S21. This corresponds to deﬁection by a
recording mode detector 75 and the changeover control operation
by the changeover switch 73. Thus the changeover switch 73 has
its movable contact moved to a fixed terminal a and to a fixed
terminal b if the recording is dual or single, respectively.

The recording structure of recording in the memory 7 is

explained,
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speech parameters, are generally handled as being a set of

parameters made up of a number of bits. Since recording in the
memory is wusually done with the width of 8 bits/18 bits,
recording in the memory is done in accordance with a format
conforming to the bit length in expectation of data compression.

Figs.4A to 4D show specific examples of speech parameters
recorded in the memory 7. Thesé speech parameters are usually
encoded data. In the present example, the regular pulse
excitation - long term prediction (RPE-LTP) is employed as the
encoding method for the speech encoding circuit 3a of the speech
encoder 3.

That is, Fig.4A shows frame parameters produced for each
frame of the encoding by the speech encoding circuit 3a of the
RPE-LTP encoding system. In this figure, LAR1 to LARB denote
codes obtained on logarithmic quantization of reflection
coefficients obtained in turn by short-term predictive analysis
of the input signal. For recording or storing these eight
parameters LAR1 to LAR8 in the memory 7, the parameters LAR5 and
LARB8 and the parameters LAR7 and LAR8 are written in 1Tbyte
storage areas, as shown in Fig.4B, for compressing the size of
the storage areas of the eight parameters to 6 bytes.

Fig.4C shows subframe parameters obtained from each of
subframes resulting from division of one frame into four

portions. In this figure, a parameter Nn denotes the pitch period



out by exchange of digital data conpressed by high efficiency encodi ng of
speech signals. The portable tel ephone set converts speecresignalss,ot .t*he
transmitting side into electrical signals for transnit&eyos?g@alé over a

m crophone 1. This portabl e tel ephone set supplies elsectrt cat =pgtral &
fromthe mcrophone 1 to an A/ID converggr 2 for transmtting signals as
digital signals. The portable tel ephoneg“set includes a speech encoder 3 for
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transm sgrQn-PEOCBas NG AT MUY 5691 @he O51ERRI1SPERA a parameter bn
denotes a long-term prediction filter coefficient as produced
from the pitch period Nn of the n’th subframe. A parameter Mn
denotes a grid position of a pulse train selected from four sgts
of RPE pulse trains decimated from the long-term prediction
residue signals, and a parameter Kmaxn denotes a code obtained
by logarithmic quantization of the maximum amplitude of the RPE
pulse train selected from the parameter Mn of the n’'th subframe.
.Finally, parameters Xn(0) to Xn{(12) denote codes obtained on
normalizing the RPE pulse train by the maximum amplitude derived
from the parameter Xmaxn and quantizing the normalized code. For
recording or storing these 17 parameters in the memory 7, as
shown in Fig.4D, each 1-byte storage area is provided with
portions for writing two parameters, as shown in Fig.4D, for
compressing the required recording capacity to ¢ bytes.

The contents of the frame parameter or the subframe
parameter may be known by setting a header as a portion of the
recording structure within the memory 7.

As for the header of the above-described recording
structure, the lower two Sits specify the presence.or absence of
data. For example, the lower most bit and the second lowest bit
of the header denote the presence or absence of up—link data and
the presence or absence of down-link data, respectively.

Therefore, if "1" is set at the lower most bit, it 1is



encoder 3, an RF reception processor 5 for reception-processing a nodul ated
i nput signal supplied to the receiving side, a speech decqeer 6 for oo oo
expandi ng and decodi ng an output signal of the RF recepticon°prpcessors 3°§ or
out putting the speech signal, a sem conductor nmenory 7°§8redeeeBr diaige’ “oo”
transm ssi on/ reception 7 signals fromthe speech encoder 3 and/or the
speech decoder 6, and a recording/playb%%k controller 8 for controlling the
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indicative of the presence of the up-link data (Fig.5a), whereas,
if "0" is set at the lower most bit, it is indicative of the
absence of the up-link data.

Similarly, if "1" is set at the second lowest bit, it is
indicative of the presence of the down-link data (Fig.5b),
whereas, if "0" is set at the second lowest bit, it is indicative
of the absence of the down-link data. If there is the downlink
data, 2 is set in the header, indicating that the recording is
single (unidirectional).

For dual (bidirectional).recording, "1" is set in each bit
position indicating the presence or absence of the uplink data
and the downlink data (Fig.5¢). Thus, for dual recording, the
héader value becomes 3.

For single recording, the header value is set to 1 at step
814 and, at the next step S15, the speech parameters, more
generally, the code data, are compressed and recorded in
conformity to the bit length in the memory. That is, speech
parameters are recorded in the memory 7 by the parameter
recording unit 77,

If it is determined at step S13 that the recording is dual
recording, the recording controller transfers to step S21 where
the direction is judged depending upon whether or not the state
value is odd. This direction Jjudgment is carried out by a
direction detector 78. Since the uplink/downlink is accessed

alternately for dual recording, it is determined that the



sem conductor nenory 7 responsive to the transmtted and received signals.
The speech decoder 6 supplies expanded and decoded signal s-¢0 a ¥ A¢°°, o°
converter 9. The D/ A converter 9 converts digital S|gnals suppileﬁ ?rbﬁ*the
remote responding party into anal og signals which are Su’plt-t et t-& as® “oo"
speaker 10. The speaker 10 converts the anal og signals supplied thereto

I nto speech. Thus the portable telephoﬁé set processes speech signals and
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parties. controller then transfers to step S22. Conversely, 1f the state
value is even, that is not odd (NO), the direction’'is determined
to be downlink and the recording controller transfers to step
s27.

At step S22, it is checked whether or not the frame energy
level of the supplied signal is larger than a pre-set threshold
value TH1. On the other hand, it is checked at step 527 whether
or not the frame energy level of the supplied signal is larger

.than a pre-set threshold value TH2.

In connection with discrimination of the frame energy level
from a pre-set threshold value, it should be noted that, if the
domain of the lowered speech signal level between the uttered
speech sounds is handled as silent domain, an interrupted feeling
in the speech is given the remote party, even granting that the
speech signal level in the human speech is significantly lowered
between uttered portions of the speech. 1In order to reduce such
ill effects, a mute counter is set for specifying the number of
frames of continuous low signal levels. This corresponds to the
processing performed by the mute counter processor 71.

That is, if the signal level at the end of a signal domain,
for example, is lower than a pre-set threshold value TH, as shown
in Fig.8, the mute counter of the mute counter processor 71 is

incremented by one.

In accordance with the above-defined rule, the portable



The constitution of various conponents is briefly explained. The speech
encoder 3 is made up of a speech encoding circuit 3a anek a-ehangeover, o
switch SWL.. The speech encoder 3 high- efficiency encqdes ﬁlgztag fat &’
supplied fromthe A/D converter 1 and sends the resulti’ag -8nceliededaba; oo
such as encoded paraneters, to the RF transm ssion processor 4. The

changeover switch SW is responsive to &hangeover signals supplied as a

result of actuation by the user of a key sw tch provjded o t he abl e
t el ephonet §é?PP8n§else%‘t ghéestuphes r &5 YdEa ’éé/’o Jd’es""?‘grltlsp%ech.
As the Conpr%%Ehpgéggggdé£m¥ggﬁggogg ¥EQL egd gé¥ égg%p peeChtll the mute
counter reaches a pre~set count value MC. The count value of the
mute counter is then compared to a count value of the other mute
counter. The portable telephone set is controlled at this time
for recording the signals associated with a smaller one of the
count values of the mute counters. By such operation, no alien
feeling is invoked in the reproduced speech, while saving in the
memory capacity is achieved. Although the pre-set count value
. is the same (MC) for both directions, distinct count values may
also be achieved by the minimum design change.

Specifically, if the frame energy level (frame power fp) is
found by judgment at step S22 to be larger than the threshold TH1
(YES), the recording controller transfers to step S23 where 0 is
substituted in the uplink side mute counter ncl. The recording
controller then transfers to step S25.

If, by the judgment at step S22, the frame energy level fp
is not more than the threshold value TH1 (NO), the recording
controller transfers to step S24 for incrementing the value of
the uplink side mute counter mcl by 1. The processing at the
steps S22 to S24 is carried out by the mute counter processor 71.
The recording controller then transfers to step S25.

Since the downlink side frame energy level is unknown at
step S25, the header value hd is temporarily set to 1 (hd = 1),

This is carried out by a header formulator 79.



encoding circuit 3a of the speech encoder 3, there are a variety 8 of
encodi ng nmet hods known for signal conpression by taking-agvantage of, .°°
statistic properties in the tine domain or frequency donii r°ofs a@d§o°°“g

signal s (inclusive of speech signals and acoustic signak$jseands oo 00° "o0
psychoacoustic characteristics of the human auditory system Specific

exanpl es of high efficiency encoding oﬂgspeech signals include multi-band
excitation (M%I%) tﬁgcr?gilc{'%té% Ig%lse’: aé]dspeech parameters or code data are

compressed as at step S15 and recorded by a parameter recording
unit 77 in the memory 7. After the end of the above-described
sequence of signal compressing and recording operations, the
recording routine is terminated.

If the state value is found by the judgment at step S21 to
be even (NO), the recording controller transfers to step S27.
At this step 827, it is determined whether or not the frame
energy 1evel fp is larger than a threshold value TH2. If, by the
. Judgment at step S27, the frame énergy level fp is larger than
the threshold value TH2 (YES), the recording controller transfers
to step S28 in order to substitute 0 in the downlink side mute
counter mc2. The recording controller then transfers to step
S30.

If, by the judgment at the step S22, the frame energy level
fp is found to be not more than the threshold value TH2 (NO), the
recording controller transfers to step S29 in order to increment
the value of the downlink side mute counter mc2 by 1 (mc2*t).
The recording controller then transfers to step S31.

At step 831, it is judged whether or not the value of the
uplink side mute counter mcl is smaller than the value of the
downlink side mute counter mc2. If the value of the uplink side
mute counter mcl exceeds the value of the downlink side mute
counter mc2 (NO), the recording controller transfers to step S32.

The processing of the steps 830 and S31 is carried out by



exci tation (SBE) encoding, harnonic encoding, sub-band coding (SBC), Iinear
predictive coding (LPC), discrete cosine transform (DCE, +0disfigd BCTe-
(MDCT) and fast Fourier transform (FFT). For encoding,?3 vari,ous |n§drmﬂfhon
data, nore generally, encoded data, such as anplitudes’wf.&pedirade “oo® *oo’
conponents or paraneters thereof, such as LSP paraneters,
[err]-parameters or k-paraneters, ar&0Qenployed. Recently, code excited
| i near predlctl%g gCELP codi ng, vector sumexcited |inear predlct|§
(VSELP) & &#esGR PPEERTSTBhy é}m%sth%ﬁéﬁésﬁeﬁetﬂ‘ﬁ%@& g, contraddrdr
pul se eXC|tat|on€- kon term edICtIOd§&FP d|n hav% S ggglknomn
as the sgeedPBHISi ﬁg 93?% ¥ Tidgh ort ?é“ Gife £
is controlled by a changeover control signal from the speech
detector 80 so that its movable contact is moved to a fixed
terminal b or to a fixed terminal a for sending or not sending
a signal from the dual side fixed terminal a of the changeover
switch 73 to the parameter recording unit 77.

At step S32, the recorded uplink side speech parameter is
erased. The recording controller then transfers to step S33.

At step 833, the header value hd is set to 2 (hd = 2),
before the recording controller transfers to step S34. The
processing of step S33 is performed by the header formulator 79.

At step 834, the downlink side speech parameter is
compressed in association with the header value of 2 so as to be
recorded in the memory 7. After this processing, the recording
controller transfers to step S16.

If, at step S31, the uplink side mute counter mecl is smaller
than the value of the downlink side mute counter mc2 (YES), the
recording controller jumps without performing the processing at
steps S32 to S34 and transfers via connector A to step S18.

If, at step S30, the value of the uplink side mute counter
mcl is smaller than the pre-set value MC (YES), the recording
controller transfers to step S35.

At step S35, it is judged whether or not the value of the

downlink side mute counter mc2 is smaller than the pre-set value



These' encodi ng systens may al so be enpl oyed for the speech encoding circuit
3a of the speech encoder 3. In the follow ng description, epcodeg dat.acc
obt ai ned by the above-described various speech encodingy systerls a&¢ $3°
typified by speech paraneters or paraneters for expl anats enesakesssThe RE
transm ssion processor 4 is nmade up of a channel encoder 4a, a nodul ation
circuit 4b and an RF transm ssion procé@sing circuit 4c.

MC. This 1is performed by the speech detector 80. If the
downlink side mute counter mc2 has a value not less than the
value MC (NO), the recording controller transfers via connector
A to step S16. By such transfer, no recording is made on the
memory 7. That 1is, the changeover switch 81 has its movable
contact 81 set to the fixed terminal a without supplying the
speech parameters to the parameter recorder 77. If the downlink
side mute counter mc2 is smaller than the value MC (YES), the
recording controller transfers to step S36 where the header value
-hd i1Is set by the header formulator 7¢ to 3 (hd = 3).

At step S37, the speech parameter on the downlink side is
compressed, after previous compression of the uplink side, for
recording in the memory 7, by way of dual recording in
association with the header value of 3. After the end of this
processing, the recording controller transfers to step S16 via
connector A.

The end processing downstream of the connector A in Fig.2
is explained.

At step 516, it is checked whether or not there is a request
for recording stop from the user supplied via an external
controller 74. If there is no such recording stop request (NO),
the recording controller transfers to step S17 to increment the
value fc of the frame counter by one before the recording
controller transfers to step S18. If there is such recording stop

request (YES), the recording controller transfers to step $20.



9 The RF transm ssion processor 4 is configured so that digital data
conpressed by high efficiency encoding by the above congstj tfeufien, st frat ,is

t he encoded data, such as encoded speech paraneters, are Seat i ast het .
channel encoder 4a to the nmodul ating circuit 4b where i‘%te] Soqmpéul-at ed’ ard
transmtted via the RF signal processing circuit 4c and an antenna 11 as RF
signals to a base station The present rtable t el ephone set al so has

ARl At SR U AR A A T
‘the frame counter has reached the count value corresponding to
the recording continuing for e.g., N seconds, or LIMIT. If the
frame counter value has not reached LIMIT (NO), the recording
controller transfers to step S19.

At step S19, the value rp of the recording pointer is
updated to terminate the recording routine.

If, at step S18, the frame counter value fc has reached
LIMIT (YES), the recording controller transfers +to step S20.

At step 520, the end flag, supplied from the
recording/playback controller 8 to the control unit, such as CPU,
of the portable telephone set, is set. The value of the header
of the next frame n_hd is set to 0 to terminate the recording
routine.

The processing at the steps S18, S18 and S20 is performed
by an end processor 78.

The value of the header of the next frame is set to 0 in
consideration that it suffices to reproduce until reaching the
frame with the 0 header.

By the above operation, the leading or trailing end of the
pronounced speech is prevented from being dropped in order not
to invoke an alien feeling on reproduction.

The playback function of the portable telephone set is
explained by referring to the flow chart of Fig.7 and to the

functional block diagram of Fig.8. Reference is also had to



up of - an RF reception processing circuit 5a, a denodulating circuit 5b and
a channel decoder 5c. The RF reception processor 5 perfepps reception -
processing on the received RF signals in the RF recepttom prodessaﬂg°°“
circuit 5a and transmts the reception-processed signafs’tBetite oso “os° oo
denodul ation circuit 5b. The denodul ation circuit 5b equalizes and

maveforn}shapes t he signal fromthe RF2Beception circuit 5a and transnits

t he resul |ng S|§na he channel decodeyr, 5c. .The channel decoder 5c
transmt 3-8?’1 %‘ePFé{arf EBf BeeeSSIHE aFhaRS i nk side to the

ecora ol aﬁggg@w 10 5ol S LSRR A0, 5508 sk O bk EE B, Pt

I s speech par

@

B of Fig.1l implements the recording function as later explained
by software using CPU or DSP, and Fig.8 represents the function
in the form of functional Dblocks. Fig.8 shows a playback
controller 8b of the recording/playback control unit 8 of Fig.l
and its peripheral circuit. Of course, the playback controller
8b of the recording/playback controller 8 may also be constituted
by hardware as shown in Fig.8.

The portable telephone set reproduces the speech with the
alid of a changeover switch SW2 configured for selecting speech
parameters supplied via the playback function portion of the
recording/playback controller 8, such as the playback controller
8b of Fig.8, from the memory 7 of Fig.l, more generally the coden
data, and a speech decoding circuit 6a of the speech.decoding.
circuit 6a of the speech decoding unit 6 configured for restoring
speech parameters to speech signals.

The speech decoding unit 6 includes a block for acquiring
gspeech parameters from the memory 7 and a block for restoring the
speech parameters into the original speech. These two blocks are
provided with a co-owned memory space on the RAM as a speech
parameter buffer. The RAM processing corresponding to the former
block is writing, while the RAM processing corresponding to the
later block is readout. In the present invention, only the

writing is termed the playback function (playback routine) of the



conpreéssed by high efficiency encoding, to a speech decoding unit 6. The
speech decoding unit 6 is nmade up of a changeover sw t¢h SV2 and.a .°°. .°°
changeover switch 6a. Sinmilarly to the changeover 20 sswit ch SWg i §eé

o
® 0 ®

changeover switch SW is responsive to changeover signabs *Supptd ek as a°
result of actuation by the user of a k%& switch provided on the portable
t el ephone set to sel ect one of

portable telephone set. This function is implemented by the
playback routine which is now to be explained.

Similarly to the above-described recording routine, the
playback routine also has the state proper to it. The state
specifying the non-playback state is 0, while the state
specifying the playback state is other than 0.

By the key actuation by the user, a user requést signal is
supplied via a control unit of the portable telephone set, such
as an external controller 74, fo a playback controller 8b of the
recording/playback controlling unit. The playback controller 8b
sets the single or dual flag at a pre-set position responsive to
the playback request signal. The playback routine is then
accessed.

The accessed playback routine checks the state of the
playback function at step S40. If, at step S840, the current
state is 0 (YES), the playback controller transfers to step S41.
If the current state is not 0 (NO), the playback controller
transfers to step S42.

At step S41, the playback pointer PB_P is initialized.

At the next step S42, the state value st is incremented by
1, before the playback controller transfers to step S43 (st™).

At step S43, it is judged, based upon the value of the flag
set in the recording/playback controller, whether or not the
reproduction is single or dual. If setting 1is for single

playback (single), the playback controller transfers to step S44



the recording and pl ayback sides for speech. The speech decoder 6 expands
and decodes the digital data, that is speech parapeters; pprec, .
general |y code data, conpressed by high- efficiency enéoding, san¥l 0l s
the resulting data to the DA converter 9. The D/ A convérter -9 cemver tos
the digital data supplied thereto into anal og signals which are sent to
the speaker 10 of a handset. The speaR&r 10 converts the speech signals

fromthe remote party into speech which is pronounced_ as eecp. S Qe

ot her hart®F (HELBIGHS dPRG, BRagBRCRACORBRGLPE: o | o GFRET T, BT BYSPRES CPU

or DSP, Vv\ﬁniilc%tpse %%r{i Cz‘?é‘éix‘fff»é’é %E‘mr%’hé Spresent case. The playback
controller transfers to step S45 where the speech parameters
acquired from the memory 7, more generally the code data, are
restored.

That is, in Fig.8, the parameters from the memory 7 are
acquired at step S45 by a parameter acquisition unit 84, while
restoration is effectuated by a speech decoding circuit 6a of the
speech decoder 6. Specifically, the speech parameters from the
~parameter acquisition unit 84 are sent via a changeover switch
88 as later explained to a speech parameter buffer 6b from which
the speech parameters are restored or decoded by the speech
decoder 8a and thence supplied to an output buffer 6c. The
speech parameter buffer 6b, speech decoder 6a and the output
buffer 8c correspond to the speech decoder 6. An output of the
output buffer 6c is fed to the D/A converter 9.

At step S46, the value of the data flag df specifying the
operation of the speech decoding circuit 6a is set to 1. After
this setting, the end processing downstream of the step S47 as
later explained is performed via the connector B. The end
processing is carried out by the end processor 86.

If dual reproduction is specified at step 843, the playback
controller transfers to step S51. The direction is judged at

step S51 depending upon whether or not the state value st is odd.

This operation is carried out by a direction detector 85. As



constituted by e.g., a RAM The nenory 7 is responsive to control by the
recordi ng/ pl ayback controller 8 in order to permt recosrding/reprodection.
The menory 7 is of a capacity to permt recording contgngi ng for ®e.:0.5:°N
seconds for both unidirectional comunication and bi di fe8td-ondle osc "o “eo
conmuni cation. However, since the talk in both directions need to be
recorded on occurrence of double talk, 26 nenory is enployed which has a
menory space capable of recording. substantlall for N+ a seconds, where a
< N The %*@d&iadefgipl a%ae'até%tmh erheg r.e§°1reanﬁn FH“EbPrﬁr BXSERTehELEG

r rs fr h n n r and
paranete o Flgnkt ghgpgaga goggdét g Cu%&e memory 7 is discriminated

based upon the state value. If the state value st is odd at this
step, the direction is determined as being an uplink and the
playback controller transfers to step S852.

At step S52, it is judged whether or not 1 is set in the
lower most bit of the header. That is, it is judged whether or
not the logical product of the lower most bit of the header and
1 (hd & 1) 1is true. If this condition is true (YES), the
-direction is determined as being uplink side and the playback
controller transfers to étep S53. At step 8§53, the speech
‘parameter restoration similar to that performed at step S45 is
effectuated by the speech decoder 6a, before the playback
controller transfers to step S54.

With the arrangement of Fig.8, it is determined whether or
not 1 has been set in the lower most bit of the header by a
header processor 87. The changeover switch 88 is controlled
depending upon the result of judgment. That is, if the above
condition is met (YES), the changeover switch 87 has its movable
contact moved to a fixed terminal a so that the speech parameters
from the parameter acquisition unit 84 is supplied via the speech
parameter buffer 6b to the speech decoder 6a for restoring or
decoding the speech parameters.

At step S54, the playback controller sets the value of the

decoder flag df to 1, before transferring to step S56.



11 conpressed speech paraneters to the speech decoding circuit 6a. The
recordi ng/ pl ayback controller 8 is fed fromthe speeclreengodi:ng°ci.ftuit 3a
and the channel decoder 5 with voice activity flags spetifiyirig:t§€°presence
or absence of speech signals for recording/reproducti ens pheece == e°°
recordi ng/ pl ayback controller 8 is resgonsive to the voice activity flags
to performvoice/unvoiced selection re 6rding control on the supplied

speech parametigrs {0 ot set at step $52 in the lower most bit (NO), that

is if the condition is not met, the playback controller transfers
to step S55.

At step S55, the playback controller sets the value of the
decoder flag df to 0 specifying the stop of the speech decoding
circuit 86a, beforé transferring to step S586.

With the present portable telephone set, the dual playback
may be realized by performing the decoding twice on end. Since
the filter state on the uplink side differs from that on the
.downlink side, the filter state is switched at the step S56 to
the uplink side. This 1is effectuated by a speech decoding
controller 89 changing over the filter state in the state memory
80 of the speech decoder 6a. The playback routine is terminated
after changeover setting of the filter state.

If the result of judgment at step S51 is not odd (NO), the
direction is determined as being downlink side. The playback
controller then transfers to step S57.

At step S$57, it is determined whether or not 1 has been set
in the second lower most bit of the header, that is whether or
not the logical product of the second lower most header bit and
1 is true. This is effectuated by the header processor 87. This
condition is met (YES) when the lower two header bits are 2 or
3 (YES). The direction is then found to be downlink side and the
playback controller transfers to step S58. At step 858, the

speech parameters are restored in the same way as at steps S45



accordance wth the algorithm which wll be explained subsequently.

I f the recording/playback controller 8 effectuates.-tevel .detecti’on’’of the

speech signals responsive to output signals of the,A/Deconvewter°é “and t he
speech decoding circuit 6a, the recordlng/reprodUC|ng“CbﬁPrd1Fe? 8°%i s not

in need of the voce activity flag. In addition, if the recording/playback

controller 8 is capable of detecting tR& signal | evel fromthe conpressed

speech paraneters, it is simlarly not in need of the output S|%nals from
the A/ D o8&t deferer thhepdprbebk deentiiablen taansfeys tphstep S58

recor di ng/ pl ayback controller 8 sends the conpressed
9'p %t step 859, the value of the %Pta flag df is set to 1

before the playback controller transfers to step S60.

If, at step S57, if is not set in the second lower most bit
(NO), that is if the condition is not met, the playback
controller transfers to step S61.

At step S61, the value of the decoder flag d4df is set to O
pefore the playback controller transfers to step S60.

At step S60, the filter state is switched to the downlink
"side for matching the filter state, as at step S56. This is
effectuated by the speech decoder controller 89 changing over the
filter state of the state memory 980.

After the step S60, the playback controller transfers to
step S47 for effectuating end processing via a connector B.

At step S47, it is judged whether or not there is a playback
stop request from the user. If there is no playback stop request
(NO), the playback controller transfers to step S48 in order to
judge whether or not the value of n_hd after the next frame
header is O.

If, at step S48, the value of the next frame header_nnhd
is not 0 (NO), the playback controller transfers to step S489.
At step S48, the value of the playback pointer PB_P is updated
to complete the playback routine.

If there is the playback stop request at step S47 (YES),

the playback controller transfers to step 850, Also, 1if the



speech paraneters supplied thereto to the nmenory 7 for controlling the
recordi ng. The recording function of the portable telephong set.,°rs.°°
expl ai ned. by referring to the flow chart of Fig. 2: tthe.*f ubcttohal st ock
di agram of Fig.3 and occasionally to the bl ock dlagFﬁn?of°F1g@ﬂ°'lh°should
be noted that the recording/playback cogéroller 12

value of the next frame header n_hd is 0 at step S48, the
playback controller transfers to step S50.

At step S50, the end flag sent from the recording/playback
controller 8 to the control unit of the portable telephone set
is set, and the state value is set to 0. The playback routine
is terminated after this setting at step S50.

The end processing at steps S47 to S50 is effectuated by the
end processor 86.

By the above operation, no alien feeling is incurred in the
.dual speech reproduction.

The manner 1in which direction-dependent recording is
effectuated by the memory with the portable telephone set is
explained by referring to the communication waveform of Fig.9.

A typical communication waveform on the downlink (receiving)
side, representing the communication from a base station to a
terminal, such as a portable telephone set, is shown in Fig.o9aA.
A typical communication waveform on the uplink (transmitting)
side, representing communication from the terminal to the base
station, 1s shown in Fig.9B. These communication waveforms are
divided into plural communication sections (a to k) with lapse
of time.

Referring to Fig.9, the manner in which the portable
telephone set performs single or dual recording on the memory 7
of Fig.l on the uplink side and on the downlink side in each

section of the communication period is explained.



8-of Fig.1l inplenments the recording function as |ater explained by software
using CPU or DSP, and Fig.3 represents the functionsd4 n-t{he:fqQfmeof,°°
functional bl ocks. Of course, the recording functiagn gf thes 3 53
recordi ng/ pl ayback controller 8 may al so be consti t'tt eéesbyshardar ecas
shown in Fig.3. Referring to Fig.3, showing the recording controller 8a of
t he recordi ng/ pl ayback controller 8 of ¥ g.1 and its peripheral circuit,

the frame ener lLevel or frame power fp of the speech signals supplied to
the circuit of %i &%f i S1RgM| FEROFBL1RE nfe %n?é&l FokE ?EGBEPHH@

recor di ngse9ntEgy! Ui (H1°s 3PSEN AU TRLCAS: AU S BESSD LGRS
level at section a, the portable telephone set stores a signal
indicating the duration of the silent state in the memory 7.

Since there is the speech signal in the downlink side at
section b, encoded data of the parameter format on the downlink
side, that is the parameters shown in Figs.4A and 4C, are
recorded in the memory 7 in the compressed state as shown in
Figs.4b and 4D.

The section ¢ indicates the so-called double talk state in
which there is the speech signal in each of the downlink and
uplink sides. If the method of giving priority to the downlink
side, or the trailing end of the speech, is adopted, the portable
telephone set records the speech parameters supplied from the
downlink side under compressed state. If the method of giving
priority to the leading end of the speech,.the portable telephone
set records the speech parameters supplied from the uplink side
under compressed state.

Since there is the speech signal only on the uplink side in
the section d, the uplink side speech parameters are recorded
under compressed state.

In the section e, there is a double talk secticon in which
there are speech signals in both links. If such algorithm is
employed in which the energy levels of both speech signals are

compared to each other and the speech signdl with a higher energy



generdlly the encoded data, are sent via a speech paraneter buffer 72 to a
comon fixed termnal of the swtch 73. The portabl e tetephone set.has
statgs proper to the recording function. For the nan-recoréding $tagg€; the
state value st is set to O (st = 0). For the recoreéi ng-ssteat es the st ate
value is set to a value other than 0. If a user request signal, herern a
recordi ng request signal, is sent from8he user of the portable telephone
set via an external controller 74 by correspondi ng key actuation, the
recor di ng 1@3Rdr 35| sreanrded s ddpporiap ink osidle speechi A meETsEedsiighathe o
set a flag s%ecifying a_unidirectional comrunication

ection &, as 18 apparent from Fig.9.

With the use of the above algorithm, the portable telephone
set records undgr compression the voiced speech parameters on the

f, while

—

uplink side under compressed state during the section
recording a signal indicating the length of the silent state
during the section h. The portable telephone set also records
voiced speech parameters derived from the downlink side under

compressed state during the section h, while recording the

“downlink side speech parameters with the higher energy level
based upon comparison of the speech signal levels during the
section 1. The portable telephone set also records voiced speech
parameters derived from the downlink side under compressed state
during the section j, while recording a signal indicating the
duration of the silent state during the section k.

If the dual recording of the communication waveform shown

in Fig.9 is done by the portable telephone set, double talk

occurs in the sections c

==

e and i. For recording both sides, the
portable telephone set redoubles the write rate into the memory
7 and effects recording by time-divisional multiplexing.
Therefore, when reproducing the recording for these
sectlions, the portable telephone set feeds the time-divisional
multiplexed data, read out from the memory 7, to the same DSP and
demultiplexes the data to give uplink side and downlink side

data, and proceeds to decode both side data.



or a bidirectional comrunication at a pre-set position. The recording
controller 8a then accesses a recording routine (sub-_ reutkney. -- %3 The
recording routine thus accessed perforns status check: of° the Fe@ogdimg
function at step S10 of Fig.2. If, at step S10, the.cwirent. state’is°0
(YES), the recording controller transfers to step S11 and, if otherw se
(NO, the recording controller 32

The portable telephone set digitally sums the resulting data
and sends the resulting data to the D/A converter for converting
the signals into analog signals which are simultaneously
reproduced and outputted from the speaker.

During the sections a, g and k, both the downlink and uplink
sides are silent. In such case, the portable telephone set
records a signal specifying the duration of the silent period
under compressed state. This leads to saving in the memory.

In addition, in the similar silent state, it 1is also
-possible to record speech parameters having a shorter duration
of the silent period following the speech period. This also
achieves saving in the memory capacity.

By the above constitution, speech data may be recorded in
the memory more efficiently than with the conventional solid-
state recording without the necessity of annexing circuits, thus
enabling automatic answering recording and memo recording.

In addition, the speech of the uplink and downlink side
networks may be efficiently recorded with a Dbit rate
corresponding to substantially one network.

An illustrative'example of speech decoding in the sequence
of the uplink and downlink sides in case of'the dual speech being
recorded in the memory 7 is explained in detail by referring to
Fig.10 and occasionally to Figs.1l and 7 to 9.

If, in Fig.10, a playback control routine is accessed, the

speech decoding controller 89 shifts at step S101 the state of



transflers to step S12. At step S11, the recording controller first
initializes the recording pointer (rp). Second, the, recordisng. ccontr.etler
sets the yalue of the frane counter fc to 0 (fc = 0? gqg? @hiﬁﬁg ﬁ@°§ets
the value of the bidirectional mute counter nc to O <¢fesks =eprFe=-{J)ss" The
mute counter will be expl ai ned subsequently. At step S12, the state val ue
st is increnmented by 1 (st[err]) before3dshe recording controller transfers
to step S13. At step S13, it is judged fromthe set flag val ue whether the
recor di ngthe sperple dagedingecironat)sartodaeabther diemany orsdich agfatsteate
setting is single, that is for unidirectional recording, .

memory 90, and sets its own state, by way of so-called swapping.

Thus the speech decoding circuit 6a has two channel states, that

is the uplink channel state and the downlink channel state.

At the next step S102, the speech decoding circuit checks
the possible presence of the uplink side data by the header
processor 87, based upon the header produced from the recording
memory 7 via the parameter acquisition unit 84. If there is
data, the speech decoding circuit expands the parameters, written
“under compressed state in the memory 7 as shown in Figs.4B and
4D, and takes out the expanded data, as shown in Figs.4A and 4C,
at step S103. The speech decoding circuit sets 1 in the decoder
flag 4f at step S104. Since the d4df value is 1, the speech
decoding unit decodes or restores the speech by the speech
decoder 8a at step S105 before transferring to step S107. If it
is found at step S102 that there is no uplink data, the speech
decoding circuit sets the decoder flag df to 0 at step S108 and,
since the df value is 0, the speech decoding c¢ircuit transfers
to step S107 without decoding the speech.

At step S107, the speech decoding circuit performs a
swapping operation similar to that performed at step S101.
However, in this case, the state of the speech decoding circuit
8a is transferred from the uplink state to the downlink state.

At the next step S108, the speech decoding circuit checks

whether or not there is the downlink data by the header processor



the recording controller transfers to step S14 for setting 1 in a header

hd

of the speech paraneter. |[If the setting is dual, that,cps for.cbi«djectiona
recording, the recording controller transfers to step 821.§ Thi s33°°s
corresponds to detection by a recordi ng node detectef dsaandaPhe°cﬁangeover

contr ol

operation by the changeover switch 73. Thus the changeover sw tch

73 has its novable contact noved to a fd4«ed terminal a and to a fi xed

b if the recording is dual or single, respectively. The recording
st ruct ur eedfbasedbrutiony the theadesnoey Zti thexptep tep2. If there is the

t er m nal

downlink data, the speech decoding circuit transfers to step S109
in order to check whether or not there is any decoded signal on
the uplink side. If there is any such decoded data, the speech
decoding circuit duplicates the decoded speech from the output
buffer 6¢c to a refuge memory space at step S§110 before
transferring to step S111. If there is no such data, the speech
decoding circuit directly transfers to step S111.

At step Slli, as at step S103, the speech decoder expands

"and takes the parameters, which are downlink data, from the

memory 7, and sets 1 in a data flag df at step S11l2. At step
S113, the speech decoding circuit causes the speech decoder 6a
to decode or restore the speech before transferring to step S115.

At step S115, the speech decoding circuit discerns whether
or not the uplink side decoded speech is present in the output
buffer 8c. if there is such decoded data, the speech decoding
circuit transfers to step Si16 to sum the uplink decoded speech
and the downlink side decoded speech obtained at step S113 to
produce double talk decoded speech before transferring to step
S117. If it is found at step 115 that there is no uplink side
decoded speech, the speech decoding circuit directly transfers
to step S117.

If it is found at step $108 that there is no downlink data,
0 is set in the decoder flag df at step S114. The speech

decoding circuit then transfers to step S117.



14 Thé code data, for exanple, speech codec paraneters or speech
paranmeters, are generally handl ed as being a set of_-parapgeters padeecup of a
nunber of,  bits. Since recording in the nenory is wusuaktysdoneiwbgtiot he
width of 8 bits/16 bits, recording in the menory i s -edoe. isRe atedrdance with
a format conformng to the bit Iength in expectation of data conpression.

Fi gs. 4A to 4D show specific exanpl es of3%peech parameters recorded in the

menory 7. These,K speech paraneters are_ usual
y At°RE2p ST Cthe Cdecoded spebch data is sent from the

output buffer 6c to the D/A converter 9 of Fig.l and thereby
converted into analog signals which are outputted.

With the above—-described speech signal
transmission/reception apparatus, speech data may be recorded in
the memory more efficiently than with conventional solid-state
recording for realizing automatic answering and recording and
memo recording without annexing additiogal circuits.

In addition, the speech of the uplink and downlink side

-networks may be efficiently recorded with a bit rate

corresponding to approximately one network.



encoded~da$€&~44LJJma_p~§sent exanpl e, the regular pulse excitation - |ong

tern1 RPE-LTP) is enployed as the encodi ng nﬁﬁhod for .t he.speech
encod gwm m t he speech encoder 3. That i§, :Fig. 4A shaws: Forane
r

par ame each frame of the encoding by”uha sbeenﬁaéh otli ng
circuit 3a of the RPE LTP encoding system In this figure, LARL to LARS
denote codes obtained on |logarithm c3squantization of reflection
coefficients obtained in turn by short-term predictive analysis of the
i nput si gfAIAIMS For recording or storing these eight paraneters LARL to
LAR8 in the nenory 7, the paraneters LARS and
1. A speech signal transmitting/receiving apparatus comprising:
. compressing encoding means for compressing and encoding an
input speech signal;
transmitting means for transmission processing an output
signal of said compressing encoding means;
receiving means for reception processing a received signal;
expanding decoding means for expanding and decoding an
output signal of said receiving means for outputting a speech
"signal;
storage means for storing a signal frém gsalid compressing
encoding means and/or a signal to said expanding and decoding
means; and
control mans for controlling writing of the signal from said
compressing encoding means and/or the signal to said expanding
decoding means and for controlling the readoﬁt operation from
sald storage means.
2. The signal transmitting/receiving apparatus as claimed in
claim 1, wherein if the signal from said compressing encoding
means stored in said storage means and/or the signal to said
expanding decoding means ére in silent state, said control means
inhivits storage of the signal from said compressing encoding
means and/or the signal to said expanding decoding means.

3. The signal transmitting/receiving apparatus as claimed in

claim 1, wherein if the signal from said compressing encoding
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as sho ' | _ for conpressing the size of the st orage areas.qfcthe
ei ght, EB ;' tes Fig. 4C shows subfrane: par afretser 8btafhed
from ' resultlng from division “-ef-isene- fame i nto

f our portlons In thls figure, a paranmeter Nn denotes the pitch period
15 produced betmeen t he maveforn}shapln§7pred|ct|on resi due si gnal

means and/or the signal to said expanding decoding means are in
silent state, said control means stores a signal indicating the
silent period in said storage means.

4, The signal transmitting/receiving apparatus as claimed in
claim 3, wherein said control means includes detection means for
detecting the silent state of the signal from said compressing
encoding means and/or the signal to said expanding decoding
means, said control means causing a signal indicating the silent |
period to be stored in said storage means based upon the results
.of detection from said detection means.

5. The signal transmitting/receiving apparatus as claimed in
claim 1, wherein said control means Jjudges whether or not the
dual recording mode prevails, based upon the signal from said
compressing encoding means and/or the signal to said expanding
decoding means and, if the judge result indicates the presence
of the dual recording mode, said control means causes the uplink
side and downlink side signals to be stored in said storage
means.

6. The signal transmitting/receiving apparatus as claimed in
claim 5, wherein when reading out signals stored in said storage
means, saild control means causes the uplink side and downlink
side signals to be separately read and sums the uplink side and
downlink side signals thus read out separately to output a sum
signal.

7. The signal transmitting/receiving apparatus as claimed in

This Sheet Has Been Replaced

I




and t he past_repreoduced—residue signal, and a paraneter bn denotes a

| ong-term predicti i oefficient as produced-{from the _pijteh.°period
Nn of the n'ﬂ ‘ﬁ mamm“mgar ameter Mh denotes a:gri d-°pobi tEoh Hi*°a pul se
train sel ect urssets of RPE pul se trains deCi-ret ee froret fre’

| ong-term prediction residue signals, and a paraneter Kmaxn denotes a code
obt ai ned by logarithm c quantization o88the nmaxi mum anplitude of the RPE
pul se train selected fromthe parameter Mh of the n'th subfranme. Finally,
par anet ecdakm @), twheurir)saishnantawde paansa) idgesn Wathas Ah@Rehet e
pul se train by the maxi num anplitude derived from.the Earaneter Xn§quand
quantiziﬁ@cpﬁglﬁgrﬁagngg Eeeerding one of the uplink side and downlin

gside signals prevails, based upon the signal from said
compressing encoding means and/or the signal to said expanding
decoding means and, if the judge result indicates the presence
of the recording mode of recording one of said signals, =said
control means causes one of the uplink side and downlink side
signals to be stored in said storage means.

8. The signal transmitting/receiving apparatus as claimed in
‘claim 1, wherein if said control means detects the occurrence of
double talk, said control means causes at least one of the uplink
side and downlink side signals to be stored in said storage
means.

9. The signal transmitting/receiving apparatus as claimed in
claim 7, wherein if said control means detects the occurrence of
double talk, said control means causes one of the uplink side and
downlink side signals which has a higher energy level of the
speech signal.

10. The signal transmitting/receiving apparatus as claimed in
claim 7, wherein if said control means detects the occurrence of
double talk, said control means causes the uplink side and
downlink side signals to be stored in said storage means at a
write speed faster than the write speed of storing one of the
uplink side and downlink side signals in said storage means.

11. A speech signal transmitting/receiving apparatus comprising:

This Sheet Has Been Replaced
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recordiTgﬁg;_;igLng_ngse.l7 paranmeters in the nenory 7, as shown in

Fi g. 4D, -byte storage area is provided wth pevtignssfQf wejseng two
par anet er m‘m‘w i g.4D, for conpressing the reqfired terodifrag
capacity ﬁ““‘m IlFhElcont ents of the frame pardndtér- of- the -subkr ane
par anet er’ #iaye beé khowh by setting a header as a portion of the recording

structure within the nenory 7. As for BRe header of the above-described

recording structure, the lower two bits specify the presence or .absence of
data. For exafm@reSRdrgofBeCRbag meanhriPh iromAzEs A REoRBY: SBFPATPE AR

header denote the presence_or absence of up-link data and
input speech signal;

transmitting means for transmission processing an output
signal of said compressing and encoding means;

receiving means for reception processing a received signal;

storage means for storing code data of signals compressed
and encoded by said compressing encoding means and/or code data
of signals received by said receiving means;

expanding decoding means for expanding and decoding the code
“data of an output signal of said storage means for outputting a
speech signal; and

control mans for controlling writing of the code data of the
signal from said compressing encoding means and/or the code data
of the signal to said expanding decoding means and for
controlling the readout operation from said storage means.
12. The signal transmitting/receiving apparatus as claimed in
claim 11, wherein if the signal from said compressing encoding
means stored in said storage means and/or the signal to said
expanding decoding means are in silent state, said control means
inhibits storage of the signal from said compressing encoding
means and/or the signal from said expanding decoding means.
13. The signal transmitting/receiving apparaius as c¢laimed in
claim 11, wherein if the signal from said compressing encoding
means and/or the signal to said expanding decoding means are in

silent state, said control means stores a signal indicating the

This Sheet Has Been R,
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t'he pr f down-1link data, respectively. Therefore, if "1"
is set b|t, it is 16 indicative. of,. .Lhe. preSenCeSOf t he
_up-!jnkmmﬂ Immg ereas, if "O' is set at the:l Gwer nbst: b:ltoolg S
i ndi cat @ absence of the up-link data. Similard y’ml o 18 jos set at
the second lowest bit, it is indicative of the presence of the down-link
data (Fig.5b), 40

silent period in said storage means,

14. The signal transmitting/receiving apparatus as claimed in

claim 13, wherein said control means includes detection means for

detecting the silent state of the signal from said compressing

encoding'ﬁeans and/or the signal to said expanding decoding

means, said control means causing a signal indicating the silent

period to be stored in said storage means based upon the results

of detection from said detection means.

15. The signal transmitting/receiving apparatus as claimed in

‘claim 14, wherein said detection means includes first detection

means for detecting the silent state of the signal from said

compressing encoding means and second detection means for

detecting the silent state of the signal to said expanding

decoding means.

16. The signal transmitting/receiving apparatus as claimed in

claim 15, wherein said control means is responsive to the results

of detection by said first and seéond detection means to cause

one of the signal from said compressing encoding means or the

signal to said expanding decoding means having a shorter duration

of thé silent periocd to be stored in said storage means.

17. The signal transmittiné/receiving apparatus as claimed in

claim 15, wherein said first and second detection means are each

constituted by count means.

18. The signal transmitting/receiving apparatus as claimed in

claim 11, wherein said control means judges whether or not the

This Sheet Has Been
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%%éreas, if "O" 1S set—at—the—second |lowest bit, it is indicative of the

absence of tr s il . If there is the downli.nk .data; 2:is°s€t in
t he header, ﬂﬂ' mﬂ[ un he recording is single (uridiTeetionaljs For
dual (bidirectiohaly) mecerding, "1" is set in each bit- pesitron®i rdi cati ng

t he presence or absence of the uplink g?ta and the downlink data (Fig.5c).
Thus, for dual recording, the header value becones 3. For single recording,

the headgs . alzueet:tjﬁii‘?tfée hde ;?Ilt \%fﬁl S]bda%nfj gﬂ)tn tiee NgXgnsi ePrewOsalbe

speech parareters, 1o generaeiy, e code dlta, are conpressed and

recorded ddhhressing encoding means and/or the signal to said expanding
decoding means and, if the judge result indicates the presence
of the dual recording mode, said control means causes the uplink
side and downlink side signals to be stored in said storage
means .
16. The signal transmitting/receiving apparatus as claimed in
claim 18, wherein when reading out signals stored in said storage
means, said control means causes the uplink side and downlink
_side signals to be separately read and sums the uplink side and
downlink side signals thus separately read out to output the sum
gsignal.
20. The signal transmitting/receiving apparatus as claimed in
claim 11, wherein said control means judges whether or not the
recording mode of recording one of the uplink side and downlink
side signals prevails, based upon the signal from said
compressing encoding means and/or the signal to said expanding
decoding means and, if the judge result indicates the presence
of the recording mode of recording one of sald signals, causes
one of the uplink side and downlink side signals to be stored in
said storage means.
21. The signal transmitting/receiving apparatus as claimed in
claim 11, wherein if said control means detects the occurrence
of double talk, said control means causes aﬁ least one of the

uplink side and downlink side signals to be stored in said

This Sheet Has Been Reﬁlaced

L



confopﬁ%%y—fU’rHEﬂTT‘TEngth in the nenory. That is, speech paraneters

are re ry 7 by the paranmeter recording Uit o77,5 |feibeis
det er m g‘“m‘ n m\mhat the recording is dual recording, the recardi ng
contro lana ess to step S21 where the direction s’ jlidgdd degeridiaig
upon whet her or not the state val ue i s odd. This direction judgnent is
carried out by a direction detector 76.42Since the uplink/dowlink is

accessed alternately for dual recording, it is determ ned that the
storage means.

22, The signal transmifting/receiving apparatus as claimed in
claim 21, wherein if said control means detects the occurrence
of double talk, said control means causes one of the uplink side
and downlink side signals which has a higher energy level of the
speech signal to be recorded in said storage means.
23. The signal transmitting/receiving apparatus as claimed in
claim 21, wherein if said control means detects the occurrence
of double talk, said control means causes the uplink side and
~downlink side signals to be stored in said storage means at a
write speed faster than the write speed at the time of storing
one of the uplink side and downlink side signals in said storage
means.
24. The signal transmiiting/receiving apparatus as claimed in
claim 11, wherein code data of a signal compressed and encoded
by said compressing encoding means and/or code data further
compressed from the code data of the signal received by said
receiving means are stored in said storage means.
25. A speech signal transmitting/receiving apparatus comprising:

compressing and encoding means for compregsing and encoding
an input speech signal;

transmitting means for transmission processing an output
signal of sald compressing and encoding means;

receliving means for reception processing a received signal;

expanding decoding means for expanding and decoding an

This Sheet Has Been Rep
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17 dlree%+eﬂ—+s_upLLnk_LL the state value is odd.
mlrs to step S22. Conversely, if the state velye,igs eyeneethat

not odd
control

threshol d value THL. On the other hand,4¥t is checked at step S27 whet her

The recording controller

S

:' J,'Er"mf ion is determined to be downl tnk afd T hel rrecdi ng
step S27. At step S22, it is théeked-dahei:lies’ °es® not
the frane energy Ievel of the supplied S|gnal Is larger than a pre-set

or ot thg, {Lane gpergY keyel of, e supplied signal, iis Langer o spescn

signal;

storage means for storing a signal from said compressing
encoding means and/or a sighal to said expanding and decoding
means; and

control mans for controlling writing of the signal from said
compressing and encoding means and/or the. signal to said
expanding and decoding means and for controlling the readout
operation from sgid storage means;

wherein the uplink side and downlink side signals are
separately stored in said storage means, said control means
separately reading out the uplink side signals stored in said
storage means at a time point of occurrence of double talk and
summing the signals by said expanding decoding means.
26. The signal transmitting/receiving apparatus as claimed in
claim 25, wherein if said control means detects the occurrence
of double talk, said control means causes the uplink side and
downlink side signals to be stored in said storage means at a
write speed faster than the write speed at the time of storing
one of the uplink side and downlink side signals in said storage
means.
27. The signal transmitting/receiving apparatus as claimed in
claim 25, wherein if said control means detects the occurrence
of double talk, said control means causes one of the uplink side

and downlink side signals which has a higher energy level of the

il xi’ii m?is



than a pre-set threshol'd vaiue TH2. In connection with discrimnation of
the frane ﬁmﬂﬂm Birmin a pre-set threshold val ue, e t>5houl d: he- net ed
that, if t | 'Mﬁmlﬂmm owered speech signal |evel Betsteen the wriesed
speech sounlls s thahdl ®d *as silent donmmin, an interrupt-fdsdeel-i pg ion the
speech is given the renote party, even granting that the speech signal

| evel in the human speech is significant4y | owered between uttered portions
of the speech. In order to reduce such ill effects, a nute counter is set
for speci fppAght pé8RakDE? e Ftomed igf saddt istedagel BRaBBgnal |evels. This

corresponds to_the processing perfornmed by the nute counter processor, 71.
28. The signal transmitting/receiving apparatus as c¢laimed in

claim 25, wherein if said control means detects the occurrence
of double talk, said control means causes the uplink side signal
to be preferentially stored in said storage means.

29. The signal transmitting/receiving apparatus as claimed in
claim 25, wherein code data of the signal from said compressing
encoding means and/or code data of the signal to said expanding
decoding means are stored in said storage means.

"830. The signal transmitting/receiving apparatus as claimed in
claim 29, wherein code data of a signal compressed and encoded
by said compressing encoding means and/or code data further
compressed from the céde data of the signal to said expanding

decoding means are stored in said storage means.
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That i5%,

If the signal level at the end of a signal domain, for exanple

| ower than a pre-set threshold value TH, as shown in Fig 6: the guie, ee

‘o Tweo

counter of the nmute counter processor 71 is increnented by.one. Eng $5°°
accordance with the above-defined rule, the portable “s«s"18-4 ebephohe’ def
effectuates recording unconditionally until a certain nunber of franes

r eached,

for exanple, until the nute 45

ABSTRACT

An input speech signal ié compressed and encoded by a speech
encoding unit 3 and sent to an RF transmission processing unit
4 where it 1is channel-encoded, modulated and transmission-
processed so as to be transmitted over an antenna 11. On the
other hand, a signal received over the antenng 11 is reception-
processed, demodulated and channel-decoded so as to be expanded
and decoded by a speech decoding unit 8. A recording/playback

control unit 8 controls writing of a signal from the speech

‘encoding unit 3 to a semiconductor memory 7 or readout of a

signal from the semiconductor memory 7 to the speech encoding
unit 3. This enables the semiconductor memory 7 to be
efficiently wutilized 1in single/dual communication without

increasing the circuit construction.

e
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counter reaches a pre-set count value MC. The count value of the nute
counter is then conpared to a count value of the other-sute counter-- JIhe
portabl e tel ephone set is controlled at this time for grecosdi g the sigpal s
associated with a smaller one of the count values of t’h€ «fut escobint-et %-° By
such operation, no alien feeling is invoked in the reproduced speech, while
saving in the nenory capacity is achieved. Al though the pre-set count val ue
is the sane (MC) for both directions, distinct count values may al so be

achi eved by theEn1ninun1design change. Specifically, if the frane energy

|l evel (frame p fp s _found—byjudgnment at step S22 to be larger than
the threshol d 1 - PECE DEE
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(YES), ‘the recording controller transfers to step S23 where 0 is
substituted in the uplink side nute counter ncl. The reegrding cont¢Ql ber
then transfers to step S25. If, by the judgnent at St'?‘il 8227 the f cargc’,
energy level fp is not nore than the threshold val ue TH:’ {MO)z-t 4¥e “o0° “o0®
recording controller transfers to step S24 for increnmenting the val ue of
the uplink side nmute counter ntl by 1. The processing at the steps S22 to
S24 is carried g 0 e nmute counter processor 71. The recording

control ler thef tggppers)to step S25. Since the downlink side franme energy
| evel is unknows.a =Ya 832150 the header value hd is tenporarily set to 1

(hd = 1),
Ja St11
INITIALIZE rp
fp=0,mcl, me2=0
=
st++ —~—S12
S13
S14
' \ hd =1
S 75 ‘\ ‘E
COMPRESS AND
RECORD SPEECH
PARAMETERS
S16 523 ~me1=0 mci++
|
YES —RECORDI )
STOP 2. 1526
S5 hd =1 z
S17 N\ NO ] [
L fos+ COMPRESS AND
518 RECORD SPEECH
PARAMETERS 531 336
YES YES \_YYES
hd=3
No ,S19 8§32~ [nO Y
UPDATE rp ERASE ReCDHD SPEECH
PRE-RECORDED PARAMETERS
N | S |
AR :
SET END FLAG
st=0,n_hd=0 1~ S20 S33 ¥ S37
Fhd =2
T o | S34 N
COMPRESS AND
RECORD SPEECH
PARAMETERS
>/5< [
, o/

FIG.2
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the recording routine is term nat ed.

recording unit 77 in the nmenory

t he speech paranmeters or code data are conpressed as ate=step $15

This i%5 carried out by a header fornulator 79.
recorded hy a paraneter

t he above-descri bed sequence of signal
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be evenn (NO, the recording controller transfers to step S27. At this step
S27, it is determ ned whether or not the frame energy |level- fp is | arges
than a threshold value TH2. If, by the judgnent at step $S2%° tshe o gameeq,
energy level fp is larger than the threshold val ue TH2 4YES), -3t hé=eCSedi ng
controller transfers to step S28 in order to substitute O in the downlink
side nute counter nc2. The recording controller then transfers to step
S30. If, by the judgnent at the step S22, the frane energy level fp is
found to be not nore than the threshold value TH2 (NO), the recording
controller transfers to step S29 in order to increnent

e
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t he value of the downlink side nute counter nc2 by 1 (nt2[err]). The
recording controller then transfers to step S31. At step, S31, -it d Soq yeged
whet her or, not the value of the uplink side nute count£r°nn1 es gnalPew
than the value of the downlink side nute counter nt2. 1.£°the aal de of “tdfe
uplink side nmute counter ntl exceeds the value of the downlink side nute
counter nc2 (NO, the recording controller transfers to step S32. The
processing of the steps S30 and S31 is carried out by

LSB
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20 a speech detector 80, and the changeover switch 81 is controlled
responsive to the results of judgnent. The changeover sw fceh 81 jes oo oo
controlled by a changeover control signal fromthe speech detectg@r:80:%0
that its novable contact is noved to a fixed termi nal Be04tes aia b X0l 0"
termnal a for sending or not sending a signal fromthe dual side fixed
termnal a of the changeover switch 73 to the paraneter recording unit 77.
At step S32, the recorded uplink side speech paraneter is erased. The
recording controller then transfers to step S33. At step S33, the header

value hd is set to 2 (hd = 2),
START
S40
NO

<&

YEs , S41
INITIALIZE
PB P
=
st++ ~ S42

single

or dual
7 544
skip header S45
¥
RESTORE SPEECH
PARAMETERS
¥
gt=1V 546
| RESTORE SPEECH RESTORE SPEECH
9 553 /]  PARAMETERS PARAMETERS
S47 K] !
S54 df =1 df=0 df=1 4~ S59
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STOP ? r 2 ¥
548 NO SET DECODER S55 SET DECODER
FILTER STATE FILTER STATE
No ,/S49 S56 S60
UPDATE
PB_P (B)
[ | R
SET END FLAG
st=0 {— S50
I
y
END

FIG.7



before 'the recording controller transfers to step S34. The processing of
step S33 is performed by the header formulator 79. At step--S34, tdeo. oo
downl i.nk side speech paraneter is conpressed in associatgon°wsh g Re sheader
value of 2 so as to be recorded in the nenory 7. After 4his.precdssSidide-"t he
recording controller transfers to step S16. If, at step S31, the uplink
side mute counter ncl is smaller than the value of the downlink side nute
counter nt2 (YES), the recording controller junps wthout performng the
processing at steps S32 to S34 and transtrs via connector Ato step S16.

If, at step S30, the value of the upink nmut e counter
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ncl is smaller than the pre-set value MC (YES), the recording controller
transfers to step S35. At step S35, it is judged whethek Gk net t-hes-vatde
of the downlink side nute counter nc2 is smaller than hg pfe*seL yakge,
21 MC. This is perfornmed by the speech detector 80. ~“.s1fi.f h&. dGWA-F Ak
side nmute counter nt2 has a value not |ess than the value MC (NO, the
recording controller transfers via connector
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e

A to &tep S16. By such transfer, no recording is nade on the nenory 7.
That is, the changeover sw tch 81 has its novable contact 81 set (-0 {he--
fixed.tegmnal a without supplying the speech parameter§ fo._the paramet:e‘r
recorder 77. |If the downlink side nmute counter nt2 is shafler fhart-fhé e’
value MC (YES), the recording controller transfers to step S36 where the

header value hd is set by e—tteader\fornmulator 79 to 3 (hd = 3). At step
S37, the speech paraneter 'Qn $ﬁ%RBo jlink side is conpressed, after
previ ous conpression of the up Side, for recording in the nenory 7, by

way of dual reCOfa'éWA'ﬁbﬁéé@ﬁb%tddﬁEH"s‘rﬂTbﬁe t0fval ue of 3. After the
end of this
S102
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(57) Abstract

Inputted audio sig are coripressed and encoded by a speech encoder (3), sent to an RF transmission
processar (4), subjected [o channel encoding, modulation and transmission processing, and transmitted through
an antenna {11). Sigpals received by the antenna (11) are subjected to reception grocessing, demodulation
and channe] decoding by, an RF reception processor (3), and expanded and decoded by a speech decoder (6).
lfepraduction vontroller (8) controls the writing of the sighals from the s encoder (3) into a

‘immo;ﬁy {7) and the readout of the signals from the memory (7) to the speech decoder (6). Therefore, the
can be efficiently utilized for two-way/one-w4y communication without increasing the circuit constitution.

e
memory (7)




22 At step S18, it is checked whether or not the value fc of the franme
codrg @r) gy reached the count val ue corresponding to the recording
continuing for e.g., N seconds, or LIMT. If the frame counter val ue has
not reached LIMT (NO, the recording controller transfers to step S19. At

| step S19, the val ue rp_ t he recordlng pointer is u dated to term nate the
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|f, at step S18, the frane counter value fc has reached LIMT (YES), the

recordi ng er transfers to step S20. At step S20, t he end
flag, sdﬁ‘g%@gg from the recordi ng/ pl ayback controll eP GF/RPESQI§E7

control unit, such as .CPU, of the portable tel ephone set, is set. The val ue
of the header of the next frame n hd 14 set to O to term nate the recording
routine. The processing at the steps S18, S19 and S20 is perforned by an
end processor 78. The val ue of the header of the next frane is set to 0 in
consideration that it suffices to ggprgducg until reaching the
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B ® 2 ¥

XRB\E. AZAEEHERRE, BFTELEOEBEEER:2E
ALILEFESOXZBEEBCMAL. B, T+ IV VF—F ik
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frame with the O header. By the above operation, the leading or trailing
end of MH$/0648nounced speech is prevented from bei ng dr oppespIsHIsITder not
to invoke an alien feeling on reproduction. The playback function of the
portabl e tel ephone "set is explainedyby referring to the flow chart of Fig.7
and to the functional block diagram of Fig.8. Ref erence is also had to
23 _
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MADEEESLtRRT IR, AENALESZVEERED W
MLZNEIEBINTVS., PLTORONAERERORTH
BB ERTEEDE, COLIREEMMTRESL — b %
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Figs.1l, 5 and 6 whenever the necessity arises. It should be noted that the

recordi ng/ pl ayback controller 8 of Fig.1l inplenents the recording function
as_| ater @&Hﬁéﬁ‘l‘ﬁé’d by software using CPU or DSP, and Fi g.8PF€‘d?%5g@§rT’s t he

function in the formof functional bl ocks. Fig.8 shows a pl ayback
controller 8b of-the recording/playback.control unit 8 of Fig.1 and its
peripheral circuit. O course, the playback controller 8b of the
recordi ng/ pl ayback controller 8 may al so be constituted by hardware as

21d of o iRk Sk S e gD Fop et i RSB d
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25, HBIRE. ERFSLFRIGOBSRU/ XIHEHS
LERADESHETRETHHL IR, ERFROESORE
B2 VIIEEERLTHLERIE. BFETHIHMERTES R
BTHIERFELY,

$r. HEERIE. ERESLERVLOBRRY / XBHENR
SER~ADESRESVT, RFAE—FEHA0Tr2HAL,
REME—RKOLERE, TyTY V2@, Y9 UV I AOES
AErhzh, b530VRREA—0ESzREFREERIEL T IV,



paraneters supplied via the playback function portion of the

r ecor wowsjgesyyback controller 8, such as the playback cpgitsioggs78b of
Fig.8, fromthe nmenory 7 of Fig.1, nore generally the code data, and a

speech decoding circuit 6a of the speech. decoding circuit 6a of the speech
decoding unit 6 configured for rééﬂd?ing speech paraneters to speech
signals. The speech decoding unit 6 includes a block for acquiring speech
paranmeters fromthe nenory 7 and a block for restoring the speech

paranet ers ¢ [t 0 £ @rE GF N85 Speeshs GHESE 5t wo Skl 3k Browided with a
co-owned nmenory space on the RAM as a speech paraneter buffer. The RAM '
processt RYFE @ yesPONEi NG OE RELITraHE F R ICRIB T D Z &2 HF Z L
Ve |
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block is witing, while the RAM processing corresponding to the later block
S readouﬁv ln the present invention, only the witing is terned the

pl ayback (f6/%64%? (pl ayback routine) of the 24 port abl e PCEVRIHNISH set .
This function is inplenmented by the playback routine which is now to be
explained. Simlarly to the above-descgibed recording routine, the

pl ayback routine also has the state proper to it. The state
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speci fying the non-playback state is 0, while the state specifying the

pl aybacko9t@é4s9oi s ot her than 0. By the key actuation by tﬂ&ﬁ'.ﬂ@ﬁé s3P User
request signal is supplied via a control unit of the portab{e télephone
set, such as an_external controller 74, to a playback controller 8b of the
recor di ng/ pl ayback controlling uni ©.5 The pl ayback controller 8b sets the
single or dual flag at a pre-set position responsive to the playback
request signal. The pl ayback routine is then accessed. The accessed

pl aybackr outti -re¥ e s & BeUsy aldd ot U keFpirapbacK Bt Uik & {EsfBep S40.

If, at step S40, the current '
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state is 0 (YES), the playback controller transfers to step S41. If the
current state is not 0 (NO, the playback controller transfers to step S42.
At step SAWOMEBR| ayback pointer PBP is initialized At thRCHEBSOES2p S42,
the state value st is incremented by 1, before the playback controller
transfers to step $43 (st[err]). At si?p_s43, It is judged, based upon the
val ue of the flag set in the recording/playback controller, whether or not
the reproduction is single or dual. If setting is for single playback

single), the playback controller transfers to_step S44 .
( gl e) citaptio)r/:: INVFNARBE) %%ﬂ:\ SBEE p(Slngleband Excit

ation: > Y ¥ WSy FBIER) HBd, N—F=v 7 (Harmonic) &
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—®ECHBRPE-LTP (Regular Pulse Excitation - Long Te
ra Prediction ) HFEEESELF+ VINVEFREOEFEEFEFSLEFIR
ELTALNTED, ChEAE—-—FITa-¥HB3DAL—-—FI
va-YER3aKBAVWTOLIL, 8, UTOHRAR T, L
LEE O 8 EEFRRFSEEEIVBONLETETF 5%, BFNS
A= HBORNTIA—FITRRIETRATEID LTS,
ki, RFEEABR4R, FrYRNVIva3—-FY4alk. EH
E#4br, RFEELERB4cELTHREAIATHL S,
RFZEEAEBAL, LEBRCIVEEERRSLERLEMS
NEF1IINVT—5. THDLBEERTA-FFORST -
Fr EIWLIvaA-F4atALT, EHERL4DTERAEARF
EEABEBERACOLLRFESELTITVTFT 1 1 5EREBICE



25 for skipping the header information of the speech paranmeters which is

not r gfwog/gydsd Or the present case. The pl ayback contr gpirSposifiasrsfers to
step S45 where the speech paraneters acquired fromthe nmenory ’, nor e

generally the code-data, are restored. That is, in Fig.8, the parameters -
fromthe nmenory 7 are acquired at-$tep S45 by a paraneter acquisition unit
84, while restoration is effectuated by a speech decoding circuit 6a of the

ELTO B,

Er, TORBBERCE. 77+ 1 1% ALCRFEELE
WS EHBLORFESHRBING, CORFEELBEHS .
RFESEABERSat, BAEBS DL, Fx R NVFI—¥5
c LTHMENTY A, o

RFEEABHS5TE, MAREELARFESHKRFEELE
E®%SaTEECHTIESABZRHSIATHABRS b ICHBX
nz, EEERSbIE, RFEEEBS5a»LOBBRHLTA T
SAFMBEBL CHEBERBLF » YRAVFI—F5c g T 5,
Fr RNFA-F5cit. HAEF IV IRILDHA RT
5+ VF ¢+ 735 (Voice Activity Flag ) 2 88/ BFEH A
SRBMRTILEL, BEEFSEIRSNTCERSNEF V¥
VEEF—5, THbLEENRTA-—YBEAV—FF 21—V %6
Eﬁ%?éml |

AV —~FFA—-FB6Iik, YRR vy FSW2E, AV—FF2
—¥B6aklTHRLTVS, COYRAS +yFSW2h, P& RS
Gy FSW] EAMERERBRCHOBIOEATOEF—X1 »F
w¢~wu;5&#u#orﬁésnawaﬁ%fﬁﬁmaﬁ/ﬁ
EHODBRIGOATVS, AV—FFa2—FH6TR, ZOF
BENEBEERFSLOF+ IINF=5, TLbLEERS A —
5E (L) —BROKCEHEF—5) ¢ WBL, BEEABER-T
D/AZERBOCHNTS. D/AZRBOR. RBENAT + U
INF—5%27Fu/BSCERLTEZBBEOAL -1 0K
4%, Thickh, AV—H 1 ORAEHFHAICOEEESZ
THRLTRE &€ 5,



speech decoder 6. Specifically, the speech paraneters fromthe paraneter
acquisitigﬂ) ié 84 are sent via a changeover switch 88 as _| ater expl ai ned
to.a spee %ﬁ%ter buffer 6b fromwhich the speech par afSTEPE/H
restored or decoded by the speech decoder 6a and thence supplied to an
output buffer 6c¢. ~The speech paranetey -buffer 6b, speech decoder 6a and
the output buffer 6c correspond to the speech decoder 6. An output of the
output buffer 6¢c is fed to the DJA converter 9. At step S46, the val ue of

e ser to 1 afre i R R AR COB B AT I EESURE Ao e s ep
SAT S L. $EEATULLTE MAEXRAMARVONG, LE A

EVTR. RE/BENASS A L0HBREL TRE/ BENH

bhz, A€V T, RFBE/AFARKK, ALENBETFO0R

BEFALERDAEYNEBINTOUS, LALANS, ¥TU

M= RAEBICE, RFALLERTILENHZEHERMHEN

+a®BM (a<N) BETZH23ACYEHEETIATYERRYT

5.

TORB/ BEHBBHECE. AV—FIVI—FEBS3arb
DERENRERRS A—F L, AV—FFI—-VEAKG anOE
BENEEENATA—FRRRINTOS, BB/ FEHNASS I
3, CORBR/ BECHLEVEFESOEREALEIHAIXT Y
?42?4757(%meMHHWFMg)ﬁxE—%xv:—y
BEB3ak, F+ Y ALFI—F5chbThERARBEATYL 3,
R/ BEHABSIE, RAZXTIF1UTF 17TV EEIC BB
NBEBENATA—FEHLTRETET NI XARELTESE/
BREERERHUBEF->TV 5.

IIT. BER/BENBHE N, TNENA/DERB2 LIV
—FFI-FEBE a0 R NESCESVCEERSOLR
BUEER-TVEBE, CORR /FEHBBS R, LERIRT
PFACF1TIIHRERC RS, S5K, BE/ FLHMEES
EMLEEREATA—INBLRIRENTEIHE, ThERA
/DERE2LAV—FFI—YEBG at bOHNESLFER
d, BB/ BLEUEBESR., ThofBINIEMI N TE S
FGA—FEAE)VTIIHRELTREEZHBL T 5,



| ater explained is perfornmed via the connector B. . The end processing is
carri ewioo6r064By the end processor 86. |f dual reproducti pgriiposinasi fied at
step S43, the playback controller transfers to step S51. The directionis
judged at step .S51 dependi ng upon Y@e_t her or not the state value st is odd.
This operation is carried out by a"direction detector 85. As 26

expl ained in connection with the recording routine by referring

Kio, COMBBREROBEREC S VTIR2OTIT—F +— k
RURSOMETT y VRESELAENLBEATSE, LELELT
R1oERLERT 5, | |
IC. BlOER/ BEMBHSIE. CPUSDSPEALT
GBTILIRBEREE VT LV THEERTE 0D TH BN,
INERETO Y VTERLLLONEITHS, 5%, B8/ B
EHENS DRERERIZ ORI RTLIEN—FKY 27T
BRLTLEIVI LB DB TH 5,

M3, tERIOFR/ BAHASSORRHUAB8 e RU 2
DALERERTOLNTHY, RBABBSa Ia—~rhv vy
REBBTICR. RIOBBRCRRINITFEESOI L —AT
FIED LI (Frame Pover . LUFfp &S, ) PR T
WB, 1. B1IOAV—FIva—FYEAB3anbnBERNS A
—H (KD —BOCRESTF— ) NEERSA—58y7772
EALTASA v FT3DRARBFCB/BEIATL B,

BMERERI, SEREAFOATFT—FEHL TV, MATHE
BERETIR, AF—FDEStIZ0THS (st=0), .,
RERETIE. AF—bOBEOLADBERRET S,

%F, BEEBEBI—-FD2L621—FYITALEE, ZOBAEKC
RREVFIAMES, AE—BECIOABIL hu—574%
ALTHBRENDE, PRHANS a CRBFY VT X MES X
BLTHFArREA»ERT IS V4 FEONBLRET 3, =
Dk, FTV—F Y/ TCHEREN—F Y 2RVTHT,

BUHESh-RENV—F 3. BH20XF vy 7S 10TRERE
DREF =z v 7275 Zi"~y7’Sl~0'C‘¢i\_ﬁ't'E0)Zi‘—}~7b‘0



to'Fig.5 the data sort stored in the nemory 7 is discrininated based upon
the state vaaéj@ If the state value st is odd at this step, the direction
i s deter m¥R %eing an uplink and the pl ayback control | #CTEPERISH s t o
step S52. At step S52, it is judged whether or not 1 is set in the |ower
most bit of the header. That is, it Lsjjjudged whether or not the | ogical
product of the lower nost bit of the header and 1 (hd & 1) is true. | f
this condition is true (YES), the direction is determ ned as being uplink

o1 de and { g PAYPYEK S o Ler, L aT Pl 8 S g g o o S50, (he
MOTHhuwek& (No)., AFv7FS12£&L,

AF v FS11TR,. 81K, EBOVI-—TFT+ 7R 5
(rp) 29HL. B2, F7V—Lh0 9D EfcEORXE
vwhbL (fe=0). B3, RABEODIa2— A7 5DfEmc
l,. mc2#%0KKEy ;TS (mcl=mc2=0), TDIa—
FAY VIR ODWTRETRHRLET 5.

D%, AF v TS 12T, AF—r0fEst®1LETHER
T (st++) AF v 7S 13KEL,

A5 v 7S 13T, a&kil, 7S5 70E»SRFAE (single)
ﬂnﬁﬁ(nu)ﬁ&i#ﬂw?éoﬁﬁﬁmﬁ&%ﬁﬁ&ﬁt%
EENTHWBE & (single) . AF v TS 14CEATEEFNT A
— 50Ny ¥hdit1 %2883 (hd=1) ., £k, RAADE
BETILOCBEENTVBH L & (dual) . AF v/ S21K#
B, Zhiz, ISORBFTE—FRUBTSKLIDIRE, RUYRR
{1y FT30PHRFBAHAECHLLTBD, YRS v F7 31,
RFHE (dual) BRICHBERKEFaZ., FHBE (single) BICH B R
wmFbYBRFABINS,

TZT. AENTEERTHREBBECODVTHBAT S,

—BEFEF—¥. AAXAIEFFI—-F v 7 - NFA-F9HD20Z
EENRS A=, AV b2 DTF—FYBEREONTIA—-FIEDE
BHhLLTHDODNS, BE. AEVRIBE8Yy /16y bDiE
CHBTIEDE, ZOVy hERADEEBRLL - TERT S
TELTCTF-YOERMPENYUETE S,

R4, AV TEERINEGFENRNTIA—F, IHh—EHICE



ef fectuated by the speech decoder 6a, before the playback controller
t ransfwioso6os489t ep S54. Wth the arrangenent of Fig. 8, itpéﬁﬁ{?gm ned
whet her or not 1 has been set in the |ower nost bit of the header by a .
header processor 87. The changeoyeir switch 88 is controlled dependi ng upon -
the result of judgment. That is, il® The above condition is met (YES), " the
changeover switch 87 has its novable contact noved to a fixed termnal a so
that the speech paraneters fromthe paranmeter acquisition unit 84 is -
suppl i e & & +h Bpedkik fhkamel €T \bB { e @bl T ithe kFeocl degarder 6a for
restoring or decoding the speech paraneters.
YA—YBW3DAY—-FL a- VBRI anHFSEHEICL, L2
RPE-LTP (Regular Pulse Excitation - Long Term Predict
ion ) FEILzAVAEEEEZRL T 3,

Thht, M4BT, (A) Gi_l:EERPE—LTPH%ﬂ:ﬁ_
ANDAV—-FLIva—~5ER3arbBFSkD1TIL—LEILEL
h67b—élf5X*5”£’ﬁ=L’C$')\ H+FODLARI~LARS
B, ANESCEMTAINERT L CINBONIRHENE
HEBEFELAEAFSERLTHWSE, THL6oD8BDIFTA—-FHLA '
RI~LARB8%AE) TKERDHDAHAVWIREETIRICR, B4 D
(B) RFEIK, 1A VORBRBHEBRAKLERZFRA AT A—¥
LARSELARG, RUNFTA—-—FLARTELLARSZ&H&Z:A
TIERED, SEONRNTFA—FIDORERBABROF A X £ 634 b I
EMLTO 3, | |

g, M40 (C) 2, LR1TV—LA%498LAFT T L —
LBIELBOLNADAY T IV—LNRFA—FFERLTNWD, T A =¥
Non i, En¥477V—-—A (n=1~4) O, EXTFRHEBEES L
BEODBFELALABEESOMTRLASY vy FRAME., 15 A—%
bnix. BnH477LV—-—40D, vy FRAYMNIL IDBELRBZFS
LEEMTFRT « VS FEE, $TA—FHMn i3, Bny 77—

LD, RPFAREZESIVRASIMIPNI4BDORPE SN AFELD
BRENLESNVAFIOYY v FI@%, /45 A — % Xnaxniz, #n
YT IV—L0D, LEBNRXFTA—=FIMn EHBRENLZRPENSNIVR
D> LORAEBEREEFAELAFSE, A5 A - X1(0)~
Xn(12) E., Sn¥ 77V -4, EENNTFTA—-FXnaxn& H B85



At step S54, the playback controller sets the value of the decoder flag df
to 1, before transferring to step S56. 27 If 1 is not set at step Sb2 in
the, | oner W848 (NO), that is if the condition is not nePCT/APRSOR$3yback
controller transfers to step S55. At step Sb5, the playback controller sets
the val ue of the"decoder flag df to Q we_cifyi ng the stop of the speech
decodi ng

NAZ2RARBTCRPENSNNVAFIZERMLLEFIELAFS %2, 4
FRARLTOVS, ZOLIR1ITEONSA—FEAE)TIERER
HH2VWIIEETIEREIEIR, B40 (D) TRTEIKE. 1 54 bO
RERFABEAC2BONNTIA -V 2BZRALBrZHRTI LD,
DLEL2NDIEEFERELXO9ONSSIMPECERL T 5,

EHI. AEVTABOLERBED —BLL TNV ERET S
CET, TV—ALNFA—9RYTIV—LNTA—-FDODHRELA
5ZENTE B,

COREBECBIBENy TR, T2V Yy P TEF -V OEE
EFRELTWS, BIZERSERT LI, Ny ¥Fid. i"z'FﬁZ.Ev b
TCTyvyTV o I9F—50OEE, 2V VBTN IF—-50
FEEZ2TR T, oT. ETHY v P “1" RU>THWHEE, 7
w TV I2F—-5FH%ERL (B5 (a) ). “0" AFuL->TW3
EE, T ovT NV IF=9BRBVIEERLTVLS,

A#FIZ, 2¥ vy PEAK “1” BEL>TVWHBLE T30 F
—5%FEHEFRL (A5 (b)), “0" HA-TWWBHLE ¥
DI F—IB BRI LERLTWS, YOV 07 —-9EHOD
BE. Ny RI2HBERINDZILRERDS, ZThbi3,. WFhdb
FFEaORGEFTHIEEERL TS,

EH6K. RAFAORBTR, 7y TNV Y IF—=SRUY IV ¥
) F—Y0EEERTEY y PUBRK "1 Z232T% (B5 (c) ),
IAKED, RAHOERTE. Ny YOEH3 KA S,

LBLEES SR FHOERTRAF v SS14TAY YDES
IKBELABC, RF vy FS 15Tk, EFASIA—F, Lh—
BACRFSTFT— Y2 AE)OV y P REGOETERMRUERE



circuit 6a, before transferring to step S56. Wth the present portable

t el eplvngs/ogags t he dual pl ayback may be realized by perpgfg? decodi ng
twice on end. Since the filter state on the uplink side ers romt hat
on the downlink side, the filter state is switched at the step S56 to the
uplink side. This is effectuatedlby a speech decoding controller 89.
changi ng over the filter state in the state nenory 90 of the speech decoder
6a. The playback routine is term nated after changeover setting of the

1150 519] 2 a1t oot Cob Eomentr ot 21 ok petrolg € (. the
ENVTREERT 5.
£, AF v 7S 13T, NFADEREFIHBE (dual) TH
LLHETBE, AFvTS21#l, AF»FS21T. AT
—POEAFRPEIPCRBHANNEF>TVD., ZOHEH
iz, FHBEBT 6LEDFONE. NFAOERTIET v 7Y
S P E YN Y I RRERRTHE R B DT, A5 — b OEDE
B (0dd) DL &, ToFUYHEHHLTAF v 7S 22k,
ZhHREHLT, AF—FOEXEE (even) . ThbbHFHTLHLL
(No) &2, ¥ 0 ) &#IJSIJL‘CZT v 7S 2TIED,
AF9vFS22TIE. #BRZINAEESOILV—-—LITRZNVFOLR
WAFHRELEMBTHIEIDRZOME S 28T 5, 7.
AF 9 TS2TTRHBEINLEBSOTIV—LAZRNVEDL XN
FORELLMETH2 XD REOA LS P HUHT 2.
-::T\:@&5K?D—AI*W¥®V&W@W%®H@&@
AL, AARAMOER OB WT, BENZEEOBMCTRES
BELALHFALZNETLTILEIN, CORMKETLARME S
ERELLCRS LABHECITONEPERTIEE (B) O
ﬁmn%ahotzﬂﬁ%$ifLiécauaéo:w%#%w
< T+B5LH, EMLLEESLARINVOTV—-—LEERTIa—F
AYUIEBELTEN., CHiG, 32=-bhY Y ABHET1IT
DUBIHEL T 5, |
+hbb, Ia—bAYYIABBTIDOI2—FAhY Y Fid,
MARREIRTEIOIN., BERMORTHALCES L ALY T
HROLNLHIMETHINELS RDZLE ZOTV—LiCHL



controller then transfers to step S57. At step S57, it is determned

in the second | ower nost bit of the header,

648 not the Iogical product of the second | oREFIPES®ISFcader
This is effectuated by the header processor 87. This
condition is net” (YES) when the | ower- yswo header bits are 2 or 3 (YES).
direction is then found to be downlink side and the playback controller

whet her or_not 1 has been set
that is wht
bit and 1 is true.

The

transfers to step S58. At step S58, the speech paraneters are restored in
the same vay gs.al, 5LERS 59, > = ¢ 3,

TOEIRBARCESTVT, BEFEHBE. 271 —L8. &
ZEIa2— b ATV IDBRFEBEONTV Y VEMCRKETAEITESHE
KEREYFI. TR, LEI2—b W20 MEELS
—FDIa—bATVIDOAY Y MNELEORBETFDNB, ZOL
2 MEBEBIE, 32— kY VIONY Y MERNEOFOME
%%ﬁﬁ?é&ﬁtﬂ@?ao:m;ﬁtﬁkéﬁéctfﬁiﬁ
DEFIEEBABREFPELLRVELSIETEZLHEHLT, AETVEREELEH
BLTWD, ZZTRAEONY Y MEXRFALOA—0H (M
Cy &Lidh, BMBOBELTOLSVARWERTERAETD 5,

BB, AF vy 7S22KBBHAICID, 7L —ATR
WXDOVUX)N (Frame Pover : f p) RAEETHI I KEZWWE &
(Yes), AFvy7S23EATT vy TV IDIa—b P
TUImclKORRAT S, ZO%K, AFvFS25 &,

Fh AF9 TS 220HATEY., FJV—ALAZRNFOLRNL
fpXBMETHILTOLE (No), AF v 7S24KEATT
vy TV IO I2— b AT mc 1OER 1B EEES
(mc1+t) , ThH5DRAF9TS22~S24DMBEH, 32—
bﬂﬁ?&ﬂﬁ%?ltfﬁbhé°:®ﬁ~2?v7825t£
.

A5 9 FS25THR. ¥UUY VIO TV —ATRNELARIL
PRABLDEEHECANvyFDERdZEILICHETS (hd=1) .
ZThAs FERBTOREDAbh 5,

K. AF»FS26TH. AFv 7S 15LARKK, TFNS
A—3HBEVRBEFEST—IOERMABRLRIN., NS5 A—-YRED



28 or S53 before the playback controller transfers to step S59. At step

S59, tw@srlsued of the data flag df is set to 1 before thgep
controller transfers to step S60. If, at step S57, if is no’l[,ﬁ%s@?ﬁlk,n t he

second | ower nost bit (NO, that is jf the condition is not nmet, the
pl ayback controller transfers to s‘téé) S61. At step S61, the value of the
decoder flag df is set to O before the playback controller transfers to
step S60. At step S60, the filter state is switched to the downlink
TTIELDAEYTRREEEND, CO—HFEDESERRUEEE
EHRRTLEABE, RTEBHELTIOREL—F Y 2R TT 5.
k. AT T7S21IOHMEBLT, LEAF— FABROL
£ (No). AF+7S27Tkl. ZOAF»7S2TTR. 7
V—AZANE¥OLRVIpAMETH2XDAZVALSrOH
WEFT->TVWBE, AFvTS2TREBITIHAHHNICEID, 7V—-4x
ANVFOULRLVIpHAMETH2IDAEVWEE (Yes) . 27
»y TS28REATHY I YV Y IMDIa— b AT Pmc2i0
ERAL. Z0%, AF v 7S30ikEL,

i, AF 9 T7S220UAKCEN, TU—AIRLF¥OLI
TPABMETH2LUTOLE (No)., AF9vyTS29KEATY
TNV IIADI A= AT I Mc2DEZILETHEIE (m
c2++) , D%k, AFvy7S30KiEL,

X7 9 7SB30CTR., 797V v/ MOIa—bAY Y Ime 1
RFOBRELLBEMCEIDMAZIWHESIS2OHYZT->-TWD, 7
yFY I MDD 2— kAT Y Sme 1 FEMCEEDEE (No) .
AFv7S81KEL.

AFvTS31TR. 7oV 7032 — b7 F%mc 1
DENRFI I ZIMDI2— P AT I mc 2DELDMI 0D
ESHLHEHULTWSB, Py TL Vo8OI a2—-bhAT7%mec 1l
ERyY )V IADIa—b A7y Smc20fEltDL &, F
ZhbbNoktHlEhiL& RARFv7S32KEL,

Th6DAFvyFS30,. SI10HER BEEREFS8OICX
Dfibh, HABRICKLLT, YRS vy F8 1 HPRBBAEINS,
COYR|AL v F811B, LEDVBAAS v FT3DORFEAE (Dual)



side for matching the filter state, as at step S56. This is effectuated by
t he speech decoder controller 89 changing over the filter state of the
state nmenoV§ 990648 ter the step S60, the playback control | PCEIRISOINTS to
step S47 for effectuating end processing via a connector B. At step $47, it
I s judged whether or not there is a plgyback stop request fromthe user. If
there is no playback stop request (NO, the playback controller transfers
to step S48 in order to judge whether or not the value of nhd after the

next frame heades'Rdr b B0 R P %L £ AR UPafh O'R S B g Neader
BESCIELTATA— I RRBT TIRED (RERETF D) »i
izl (HERKEFa) »2PHBI TS,

A5+ 7S82TH, ENERLAT v TV VI MOEEINT A
— 5 HELTAF»7S38IEDL,

AF v FS333TE. \v¥OEhdEZ2KEELT (hd=2) .
AF 9 7S84k, TORF vy T7S33TORBRAN Y ¥FER
BToOKEhFbnz,

AF v TSBATR, "\ vy ¥OBEO2RHELTYI )V VM
DEENRTA—S5ERLT. NTA—FIRBBTTIRLOAEY
TREFET S, CONBREERFAZEALTXAF TS 1688
745,

g, AF9vFSBITT oy TV AOI=z—r AT YFme
1OEAYY Y)Y 2D Ia—bhY S mc20BELHAED
L% (Yes)., A7978832~S3400BEFLFREI v+
TLTERFARZALTAT vy 7S 1B6EBFT 5,

LZAT, AF v 7SBO0KBVT, Ty TV Y IAMDOIa— b
AV IMme 1 FFHRELEBMCED AEhottl® (Yes) .
25 v7S35IC#L,

AF v FSBE5TR. ¥V DI a—bh 7> mce 2
HFORELEEMC IO NI VR EILDOHHNEF>TWD, &
niz, SEREBBOKINVFEDLRSE, Y9I YUY IMOI2—}
By Smec 2HXEMCLEDEE (No) . BHRFAZEALTR
Fo7S1BEBTT S, ZOLXIKBITFIRBILEELED, ZTO
BAEATY TR, BEEGDAEV, T2bL, YBRAL v F8



is not 0 (NO, the playback controller transfers to step S49. At step $49,
t he vaQues/siss he pl ayback pointer PBP is updated to conpCRURISINS37pl ayback
routine. If there is the playback stop request at step S47 (YES), the

pl ayback controller transfers to_s; p S50. Al'so, if the 29 val ue of

t he next franme header n_hd is O step S48, the playback controller

transfers to step S50.
I RBEEREFaCYRERINT, NTIA—IERBT T OF

ERNSA—SBRBEADRG, £, YOIV IMOIa—A

14

Sy mc 2 ABMCEDASEE (Yes), A7 v 7S386
CES. Ny VERBTORBOTAy ¥DER dZ3EHETS
(hd=23).

AF 9 TS3TTR. "y ¥OEDNSEHELTRAA, Thb
LEICERENLET vy TY Y I RAOBREYIV) Y IRAOEERS
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LTAF v 7S 16KBHT 3.

B2 kB 2ERFALBRORTABIIDVWTIHBT 5,
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MITEELTWRELEE (Yes)., AF97S20K#d.
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At “step S50, the end flag sent fromthe recording/playback controller 8 to

the contr ' f the portable tel ephone set is set, and the state val ue
i s _set to%?g%éﬂgl ayback routine is ternminated after this BetHmIHOIAT step

S50. The end processing at steps S47 to S50 is effectuated by the end
processor 86. By 'the above operation- yp-alien feeling is incurred in the
dual speech reproduction. The manner in which direction-dependent recording
is effectuated by the nenory with the portable tel ephone set is explained

bymmwﬂg%$w%¥@m%%%®6@@£wwhag%«vyn_hd@
HEZFOKRELTCZIOREN—F U ERT T3,

CNH5DAFvyFS18, S19, S20TCOAEI, RTALE
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B1. R5RUHE6 LSBT 5,

IZIT.RHIOER /" F4EHBE8IE. CPURDSPEALT
BATHLILBEREE YV TN 2THEERETEILOTH 5,
ChEBETO Yy IVTEBRLLELONXHSTHE, MBI, LxEH
lDER /BEHASSOFLEMNBRBE DRV FOAAER R T
LbOTHDH, B, B8/ BFEHOARSOFAHNHARESDbZ IO
BKERTELIKN—FI27THHELTDHBLIOILERDBTH 5,

ﬁ%ﬁ%%u\ﬂlwx%u7;b%§/ﬁ$ﬂﬁﬁsmﬁiﬁ
ER, AZRRSOBAROBELENBAESbEALTHBENEIEFS
NFGA—=F, IH—-BBEBHEFST—F, 2ERIZ9PB XA v F
SW2k, BRANLEEE NS A—F L EEESCARTEAY —
FF2-FVBODAL—-FTFa2—-FYE¥6aZ2AVWTIEEOTLEL

T->Tb,



A typical comruni cati on waveform on the downlink (receiving) side,
repr eS¥0v6/O68 he comuni cation froma base station to apcayPbs)eissy such as a
portabl e tel ephone set, is shown in Fig.9A A typical conmunication
wavef orm on the uplink (transmttl g) si de, representing conmmuni cation from
the termnal to the base station, shown in Fig.9B. These conmuni cation
wavefornms are divided into plural conmunication sections (a to k) with
| apse of tine. Referring to Fig.9, the manner in which the portable
t el ephoneZsigt—perF ar rs FsEhglid.orx daal Tr deor Hi Ay Son A ke Siénkr @ F of Fig.1 on
the uplink side and on the downlink side in each
57Uy PEBRENIA— I EARDERLEARIEEITO Y V28
TH5ATVSE, COMTUOy IRE, FENIA -5y T7EL
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section of the communication period is explained. 30 If the single

recordi ng i directional speech is selected, since the_input signal
has not rggé?l%@%?jpre-set energy |level at section a, the pSFP‘é}BF%OW ephone

set stores a signal indicating the duration of the silent state in the
menory 7. Since there is the speech siginal in the downlink side at section
b, encoded data of the paranmeter format on the downli nk
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oK FAAE (single) »WHMBE (dual) AES0HHUT S, Zhid
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si de,

that is the paranmeters shown in Figs.4A and 4C, are recor

Menor ywo Jdeeigoe conpressed state as shown in Figs.4b andPéPmE}ﬂ
i ndi cates the so-called double talk state in which there I's the _
in each of the downlink and uplink sides. If the nethod of giving

si gnal
priori

ty to the downlink side, or‘@ﬁé‘trailing end of the speec

adopted, the portable tel ephone set records the speech paranete
fromthe downlink side under conpressed state. If the nethod of

priorit fo-tgeslipading Eny afkithes Séeithdk DhE pauimbl @ Gekefthiane set
records the speech paraneters supplied fromthe uplink side
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under conpressed state. Since there is the speech signal only on the uplink
side in t§§0§&@&&gn d, the uplink side speech paraneters are recorded under
conpressed state. In the section e, there is a doubl e tal k KFHRYAMBR whi ch
there are speech signals in both links. If such algorithmis enployed in
whi ch the energy | evels of both speechygi-gnals are conpared to each ot her
and the speech signal with a higher energy

—~YEBB anBFLEERTORNBELT. X5 v 7S56 I,
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31 level is recorded, the uplink side speech is recorded in the section e,
as i swomgmsaat fromFig.9. Wth the use of the above al®reE/iRoS01537 he
portabl e tel ephone set records under conpression the voiced speech
paranmeters on the uplink side under conpressed state during the section f,
whil e recordi ng a signal indicatTﬁﬁ The Iength of the silent state during
the section h. The portable tel ephone set al so records voi ced speech
parameters derived fromthe downlink side under conpressed state during the
sectiom: Jhyy 9hgl @ s drdi ng the downlink side speech paraneters with the

hi gher energy | evel
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based upon

conpari son of the speech signal |evels during the secti

portabl e telgghone set al so records voiced speech paraneters deriv

t he downl Wik

recording a signal indicating the duration of the silent state dur

section k.

| f the dual recording of thg comunication waveform sho

Fig.9 is done by the portable tel ephone set, double talk occurs in

sections c,
redoubl es t
time-divisi
t hese

e and i. For recording both sides, the portable tel eph
B (TR PR AdS Thorer OReS AABIE ol o IR o™ Rebi B
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sections, the portable tel ephone set feeds the tinme-divisional nultiplexed
data, waedgb/sesy fromthe nmenory 7, to the same DSP and depgtyfpdslogssgs t he
data to give uplink side and downlink side data, and proceeds to decode
both side data.. 32 The portablgzkelephone set digitally sunms the
resulting data and sends the result9’ng data to the D/A converter for
converting the signals into anal og signals which are sinultaneously
AT 5E, BEBERIT vy TV VIO EENRTA-Y2EMR
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rebroduced and outputted fromthe speaker. During the sections a, g and Kk,
both the |1 and uplink sides are silent. In such case, the portable
teLephoneq§§?6¢§§%rds a signal specifying the duration of t?ﬁ?wgpﬁﬁﬁ?7period
under conpressed state. This |eads to saving in the nenory. In addition,

inthe sinmilar silent state, it is alio-possible to record speech
paraneters having a shorter duration of the silent period follow ng the
speech peri od. This al so achi eves saving in the nmenory capacity. By the
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state recording without the necessity of annexing circuits, thus enabling

aut onawio6@a488er i ng recordi ng and neno recording. In addp
of the uplink and downlink side networks may be efficient

{

TiS¥bsi0idly Speech

y recorded with a
bit rate corresponding to substantially one network. An illustrative
exanpl e of speech decoding in thé‘géqUence of the uplink and downlink sides
I n case of the dual speech being recorded in the nenory 7 is explained in
detail by referring to Fig.10 and occasionally to Figs.1 and 7 to 9. If,

Fi g. 10, fakplay back Zcont v bl Wrauk ithe, iA%agcdssed. nidhe gpeeghvdecpdi ng

controller 89 shifts at step S101 the state of
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33 the speech decoding circuit 6a to another nenory, such as a state nmenory

90, and sq&& h&f gmn state, by way of so-called swapping. Thus the speech
decoding 2P4*¥%a has two channel states, that is the up | RGTIPISBSAE |

state and the downlink.channel state. At the next step S102, the speech
decoding circuit checks the possible_pﬂpgence of the uplink side data by
t he header processor 87, based upon the header produced fromthe recording
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menory 7 via the paraneter acquisition unit 84. |If there is data, the
speechw@es®6489g circuit expands the paraneters, witten pefissospdspr essed
state in the nenory 7 as shown in Figs.4B and 4D, and takes out the
expanded data, as shown in Figs.4A @Qﬂ 4C, at step S103. The speech
decoding circuit sets 1 in the decg er flag df at step S104. Since the df
value is 1, the speech decoding unit decodes or restores the speech by the
speech decoder 6a at step S105 before transferring to step S107. If it is
found at step S102 that thdéfe i® n® upli nkldat a, the speech decoding
circuit sets the decoder flag df to O at step S106 and, since the df val ue .
is 0, the speech decoding circuit transfers
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to step S107 wi thout decoding the speech. At step S107, the speech decoding
circuit perforns a swapping operation simlar to that perfornmed at step
S101. HoweV&96/0648%t hi s case, the state of the speech decodi POTAPISOWSE 6a i S
transferred fromthe uplink state to the downlink state. At the next step
S108, the speech decoding circuit checks _whether or not there is the

downl i nk" data by the header processor 34
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87 based upaon the header;, as at the step S102. If there is the downlink
data, YRS® ﬁ@éch decoding circuit transfers to step S109PCTURISEEZ7t 0 check
whet her or not- there is any decoded signal on the uplink side. If there is
any such deceded data, the speech-dgcoding circuit duplicates the decoded
speech fromthe output buffer 6¢c to a refuge nenory space at step S110
before transferring to step S111. If there is no such data, the speech
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S113, the speech decoding circuit causes the speech decoder 6a to decode or
restore the speech before transferring to step S115. At step S115, the
speech de®HIM84%i rcuit di scerns whether or not the uplinkPSTARYSMIEHded
speech is present in the output buffer 6¢c. if there is such decoded dat a,
the speech decoding circuit transfersgga step S116 to sumthe uplink
decoded speech and the downlink side decoded speech obtained at step S113
to produce doubl e tal k decoded speech before transferring to step S117. |If
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If it is found at step S108 that there is no downlink data, 0 is set in the "’
decodewdfdémgqsdf at step Sli4. The speech decodi ng ci rci.ki:-f,_ngggﬁik{_.,t,ransfers
to step S117. 35 At step S117, the decoded speech data I1s sent fromthe
out put buffer. 6c to the DJA converter 9 of Fig.1l and thereby converted into
anal og signals which are outputted34wth -~ the above-descri bed
speech s ignal
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transm ssi on/recepti on apparatus, speech data may be recorded in the nmenory
nore ef fi Cyge ¥485han with conventional solid-state recordi ngyfor real i zi ng
aut.omati c answering and recording and nmeno recordi ng w t houPCHIRIERISIG
additional circuits. In addition, the speech of the uplink and downlink
side networks nmay be efficiently -r3scerded with a bit rate
correspondi ng to approxi mately one networKk. CLAI V5

ECR, Ty TV Y IMOBESEY I VY VIROBESDS BEE
ESODIRNVFLRVOBVWFOESORST— Y% LEREFH
KERzE 3
CLERBLTAREROGHEE2 | HEROXFEEHE,

23. LRHBFRIE. YTV - RRBELLCLERBLEL

ERR, 797V VIR0 ESEYI VY VIR OESDS BOV

TP —FOESOFEF—rr LR ERFRCERT 2208

EAREEIN O LERBEFR OB EAAEELELLTCT v 7

VY I ADEBORSF— LTIV VIROESOBES T~

tA4 LERHTRORME S

CLEBBETAHRORBEL | ARROXSELE,

24. tREWBFHRCR. LEEMASLFRCL - TERMBE St

ENhESOBFSF— YR/ AR LESRFRCL>TRESH

EEBORE T — I A ECEREN AR S F— YN EREN D

ILERBBETAMROGES | I HRROZSTELE,

25. ANENEEFES*EMBST3ERESLERL.
LRERAF R EFERN GO I B S CEELE L BT EEERE.
EELEESCEEAABYRTSETRE,

LR EEERI OGO NESCAERASEF->CHEES £ M

NTEHERSEERE,
LEERESEERPSOESRY / RRLEBBEHRSLERA

DESLERTIEEFER L.
EEESNAESEEL T LERRFR O L EERAESLER

PONEBSRY /AR LENEEBLFRAOESOELRAARY

LERBFRILCORABLDAELHBTIHNBERE £ B2,



1. (Anended) A communi cation device for transmtting/receiving code data
of a Spo@eMmedaspgnal conprising: conpressing encodi ng neareECyPos/6EIPr €ssi ng
and encodi ng a speech signal to be transmtted, for generating code data; .
transmtting-nmeans ‘for transn1SS|og processing the code data outputted from
sai d conpressi ng encodi ng neans %elving means for receiving code data of
a speech signal transmtted froma base station and reception processing

t he code data; expandi ng decodi ng neans for expandi ng and decodi ng the code
dat a out phtif & & Fo bl EABd7rectiVicng Hb@nig For %60k puth ing il @& h
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signal ; storage means for storing the code data outputted from said
conpressi ng encodi ng neans and/ or the code data supplied to said expandi ng
and decodi 6R64%¥%s; and control nans for controlli ng witi RGTAPISG1I837C0deE
data from sai d conpressi ng encodi ng neans and/or the code data supplied to
sai d expandi ng decodi ng neans and farggantrolling the readout operation of
the code data from said storage neans I n accordance with the
transmtted/received code data. 2. (Anended) The conmuni cati on devi ce as

(r:rLglnged in, cI a| rﬂ:J= ,\Ahfg-f-ekinkl the C&d%?gf%éa}t mksilg_g%n% essi ng encodi ng
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stored in said storage neans and/or the code data supplied to said
expandWRgeletsddi ng neans are in silent state, said cont raTapes@idsneans
inhibits storage of the code data from said conpressi ng encodi hg nmeans
and/or the code dat-a supplied to saj expandlng decodi ng nmeans. 3.
(Amended) The conmuni cati on VI C (é%% laimed in claiml1, wherein if the
code data from said conpressi n ans
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and/ or the code data supplied to said expandi ng decoding means are in

si |l ent stq&g ;aahg control neans stores a signal indicating the silent
period in LarH"%P0r age means. 4. (Amended) The communi catBTHPIUHISER as
claimed in claim3, wherein said contgq% means incl udes detection neans for
detecting the silent state of the cod ata from said conpressi ng encodi ng
nmeans and/or the code data supplied to said expandi ng decodi ng neans, said
control neans causing a signal indicating the silent period to be stored in
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wherein said control means judges whether or not the dual recordi ng node
prevaiV@?g%@%%H upon the code data from sai d conpressi ngPERIPANOISE7TRANS
and/ or the code data supplied to sg%g—expanding decodi ng neans and, if the
judge result indicates the presenc f the dual recording node, said
control neans causes the uplink side and downlink side code data to be
stored in said storage neans. 6. (Anended) The comruni cati on device as
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38 neans, said control neans causes the uplink side and downlink side code
data to b%sg?%irately read and suns the uplink side and downlink side code
data thus YR separately to output a sumsignal. 7. (ARGIAEEHIISIT The
conmuni cati on devi.ce as clainmed in cl aldgm 1, wherein said control neans

j udges whether or not the recording no of recording one of the uplink
side and downlink side code data prevails, based upon the code data from
sai d conpressing encodi ng neans and/ or the code data supplied to said
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decodi ng nmeans and, if the judge result indicates the presence of the

r ecor dwogeres4bd of recordi ng one of said code data, said gePipealp1dEeans
causes one of the uplink side and 2%£mlink side code data to be stored in
sai d storage.neans.: 8. (Anended) Tde conmmuni cation device as clained in
claim1l, wherein if said control nmeans detects the occurrence of double
tal k, said control nmeans causes at | east one of the uplink side and
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downl i nk side code data which has a higher energy |level of the speech

signal. 1
wherein i

2nded) The communi cation device as clained in _claim
L

ontrol means detects the occurrence of dodGTEPISPIR

control neans causes the uplink side \?}1& downl i nk si de 39 code d

be stored in said storage neans at a

e speed faster than the w

speed of storing one of the uplink side and
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downl i nk side code data in said storage neans. 11. (Amended) A
comunWVOR6i06489devi ce conpri sing: conpressi ng encodi ng NMERCIHIHSH13PNPr €SSi Ng
and encodi ng a speech signal to be transmtted, for generating code data; .
transmitting.nmeans ‘for transm ssion frépcessing the code data outputted from
sai d conpressi ng and encodi ng neans; receiving neans for receiving code
data of a speech signal transmtted froma base station and reception
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the code data of the speech signal received by said receiving neans;
expandi ng‘gfgﬁ%@q nmeans for expandi ng and decodi ng the code data read out
fromsaid'sto nmeans for outputting a speech signal; an&“TIRIYYFnans
for controlling witing of the code dat‘.a of the speech signal from said
conpressi ng encodi ng neans and/ or the code data of the speech signal from
said receiving neans and for controlling the readout operation fromsaid
storage neans in accordance with the transmtted/ received code data. 12.
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wherein if the code data from said conpressing encodi ng nmeans 40 stored

I N saiyfo 5é/644g9e neans and/ or the code data from said repeirpopiI®®ans are in
silent state, said control neans inhibits storage of the code data of the
speech signal fromsaid conpressing @ncodi ng neans and/or the code data of
t he speech signal fromsaid receiving neans. 13. (Anmended) The

comuni cation device as clained in claim11,
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wherein if the code data from said conpressing encodi ng neans and/or the
code data fromsaid receiving neans to said expandi ng decodi ng neans are in
silent sRM64% d control neans stores a signal indicati RETARS ¥ ent
period in said storage neans. 14. (Anended) The communi cati on device as
claimed in claim 13, wherein said control means includes detection neans
for detecting the silent state of the code data from said conpressing
encodi ng nmeans and/or the code data f,rQm said receiving neans, said control
means causi ng a signal indicating th3/§ilent period to be stored in said
storage neans based upon the results of detection fromsaid detection
nmeans.
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15. (Anmended) The communi cation device as clainmed in claim 14, wherein said
detecti on‘ﬁgm M’ucl udes first detection neans for detecting the silent
state of the coée data from sai d conpressing encodi ng mean$CAHBISMMEHnd
detection neans f-or detecting the silent state of the code data from said
recei ving neans.” 16. (Anended) The comruni cation device as clained in claim
15, wherein said control neans is responsive to the results of detection by
said first and_ secord—de ection means éf@ cause one
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41 of the code data fromsaid conpressi ng encodi ng neans or the code data
fromsaid L i1 neans having a shorter duration of the_sjlent period to
be,stored‘fﬁgﬂgygpstorage means. 17. (Anended) The conwuniggﬁbgﬁmﬂ ice as
claimed in claim15, wherein said first and second detection neans are each
constituted by count neans. 18. (Anended) The comuni cati on device as
claimed in claim 11, wherein said control neans judges whether or not the
dual recording node prevails, based u the code data from said
conpressi ng encodi ng neans and/ or the de data fromsaid
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récei ving means and,
recor di ng node,
code dat

I f the judge result
said contro

readi ng out signals stored in said storage neans,

separately read and suns the uplink
speech signa

I ndi cates the presence of the dual
nmeans causes the uplink side_and domnllnk si de
©P6/9648% speech signal to be stored in said storaf&THR
(Amended) The communi cation device as claimed in claim 18, mhereln mhen
said contro
the uplink side and downlink side code data of the speech signa
4&f and downl i nk side code data of the
t hus separately read ou 0 out put the sum signal

(Amended) The conmuni cation device as clained in claim 11,
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whHerein said control neans judges whether or not the recording node of
recordi ng_one of the uplink side and downlink side code data of the speech
si gnal pr¥P260&489hased upon the code data from said conpr REVRYSBHEDdI ng
nmeans and/or the.code data from said 1112122 1it!t1l 11,111 1 11 42
receiving neans-and, if the judge result indicates the presence of the
recordi ng node of recording one of said code data of the
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speech signal, causes one of the uplink side and downlink side code data of
the speech signal to be stored in said storage neans. 21. (Anended) The
communi caWPAHVe8¥i ce as clained in claim1l, wherein if sACGEINPIBT neans
detects the occurrence of double talk, said control neans causes at | east
one of the uplink side and downlink side code data of the speech signal to
be stored in said storage neans. 22. (Anmended) The comruni cati on device as
claimed in claim?21l, wherein if said trol means detects the occurrence
of double talk, said control neans cabses one of the uplink side and
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downl i nk side code data of the speech signal which has a higher energy

| evel of the speech signal to be recorded in said storage :
(Arrended)wq?féosg%nuni cation device as clainmed in claim 21?%@1%% f said
control neans detects the occurrence of double talk, said control means
causes the uplink-side and downlink side code data of the speech signal to
be stored in said storage neans at a wite speed faster than the wite
speed at the time of storing one of tfw9|JpIink si de and downlink side code
data of the speech signal in said storage nmeans. 24. (Amended) The

comruni cation device as clainmed in claim 11,
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wherein code data of a speech signal conpressed and encoded by 43 said

conpressing encoding neans and/or code data further f @ﬁﬁq from
t he code Wax9/06489t he speech signal received by said receiv %g?é?g S are

st'ored in said storage neans. 25. (Anended) A communication device
conprising: conpressing and encodi ng neans for conpressing and encodi ng a
speech signal to be transmtted, for generating code data;
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transmtting means for transm ssion processing the code data outputted from
sai d conpressi ng and encodi ng neans; receiving neans for receiving code

data of a@ @@Eﬁ’5|gnal transnitted froma base station afd & ﬁ%
processi ng the code data; expandi ng decodi ng neans for expandlng and
decodi ng the code -data outputted fromsaid receiving neans for outputting a
speech signal; storage neans for storing the code data outputted fromsaid
conpressi ng encodi ng nmeans and/or theQ¢@de data supplied to said expandi ng

and decodi ng neans; and
|

ZC—FF2—ZDRMEE 2T » 7 [ ST107

7v7U/7T 5®@E'~Sﬂm

df=1 {~S104 =0

E@EFa—F ~—S105

A

YES 5109
§ B;b\

/*8110
FIEES & ﬁ%%XEUE@L:t—

Iy ) v o7 —-aD@E~—-S111
;r v S114

df=1 S§112 df=0
Y
FEya—F —S113

S115
YW NIA . [: £
%?bi 2h?

5116
7;7U/7ﬁ5%ﬁ&mﬁ

NO

D/A%?ﬁ ko dif ~S117

FIG.1 0




cont ret—mrans-for controlling witing of the code data from said conpressing

and en I ng means and/or the code data supplied to said- axﬁandﬁngoandgg”
deﬁodiB ﬂﬂ"ﬂ controlling the readout operat|OW(ﬁ thes scode:data:
froms mls ccorzijjmge W,th the transni t t ed/ Fecerved® céde’
dat a; mhereln t he ﬁpﬁlnk ﬁmnléak side code data are separately

stored in said storage rreans, sai d control neans separately readi ng out the
uplink si ¢paGMd8e data stored in said

1. (Amended) A communlcatloﬁ dev1ce {g%‘ﬁlansm{“ﬁlng/recelang )
code data of a speech signal comprising: 1
4+ 15 +
2 coggzgiélng encggbng means for compressing and encoding a

speech signal to be transmitted, for generating code data;

transmitting means for transmission processing the code data
outputted from said compressing encoding means;

receiving means for receiving code data of a speech signal
transmitted from a base station and reception processing the code
data;

>y expand

ﬁ“ M .

ng decodfing means for expanding and decoding the code
data outputted from said recegyﬂngAmeans for outputting a speech

. )
signal; : qz@ e
+ >

compressing encoding means and/or the code data supplied to said
expanding and decoding means; and

393332§45ans for controlling writing of the code data from
said compressing encoding means and/or the code data supplied to
said expanding decoding means and for controlling the readout
operation of the code data from said storage means in accordance
with the transmitted/received code data.
2. {(Amended) The communication device as claimed in claim 1,
wherein if the code data from said compressing encoding means
stored in said storage means and/or the code data supplied to

said expanding decoding means are in silent state, said control
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44 storage neans at a tipme point of occurrence of double talk and summ ng
the code data by said expanding decoding neans. 26. (Aneﬁdedi Theod %% 6"
cammuni i II“l claimed in claim25, wherein if:sdid” cohtrols MEANs
det ectsmﬂmmn lﬂm f double talk, said control neans causes P?'?empl P nk
si de and*dofnlli nk side* code data of th peech signal to be stored in said
storage neans at a wite speed faster than the wite speed at the tine of

storing fhei vl d ke od L5 308 gpunthak gheg %@ﬁ @atla | JbmiAeh sSltn@r age

nmeans. 27. (Anended) The communication device as clainmed in claim 25,
encoding means and/or the code data supplied to said expanding

0 0

o

decoding means.

3. (Amended) The communication device as claimed in claim 1,
wherein if the code data from said compressing encoding means
and/or the code data supplied to said expanding decoding means
are in silent state, said control means stores a signal
indicating the silent period in said storage means.

4. (Amended) The communication device as claimed in eclaim 3,
wherein said control means includes detection means for detecting
the silent state of the code data from said compressing encoding
means and/or the code data supplied to said expanding decoding
means, said control means causing a signal indicating the silent
period to be stored in said storage means based upon the results
of detection from said detection means.

5. (Amended) The communication device as claimed in claim 1,
wherein said control means judges whether or not the dual
recording mode prevails, based upon the code data from said
compressiné encoding means and/or the code data supplied to said
expanding decoding means and, if the judge result indicates the
presence of the dual recording mode, said control means causes
the uplink side and downlink side code data to be stored in said
storage means.

6. (Amended) The communication device as claimed in claim 5,

wherein when reading out the code data stored in said storage
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wher ei i i ans detects the occurrence of double talk, said

control of the uplink side and downlink side code data ef
t he sp.eiﬂi[iﬁﬂggm‘ﬁmaﬂhas a higher energy level of thesspeech Sighal s,
be stor s e neans. 28. (Amended) The commufii«Cadde0osb-deiti"e€ "as
clainmed in claim?25, wherein if said cog%rol means detects the occurrence

of double talk, said control neans causes the uplink side code data to be

preferent pally stgred é&ﬁ%@lﬁe a?%ac%dg%%nsthg%pﬁﬁme?ﬁ?@ dB8 downlink

conmuni cation devi ce as clai _ alm 25, wherein e code data of the
speech si gRale £688 &l 1P HR 885hPPtely read and sums the uplink side and

downlink side code data thus read out separately to output a sum
signal.

7. {(Amended) The communication device as claimed in claim 1,
wherein said control means judges whether or not the recording
mode of recording one of the uplink side and downlink side code
data prevails, based upon the code data from said compressing
encoding means and/or the code data supplied to said expanding
decoding means and, if the judge result indicates the presence
éf the recording mode of recording one of said code data, said
control means causes one of the uplink side and downlink side
code data to be stored in said storage means.

8. {Amended) The communication device as claimed in claim 1,
wherein if said control means detects the occurrence o¢f double
talk, said control means causes at least one of the uplink side
and downlink side code data to be stored in said storage means.
9. (Amended) The communication device as claimed in claim 7,
wherein if said control means detects the occurrence of double
talk, said control means causes one of the uplink side and
downlink side code data which has a higher energy level of the
speech signal.

10. (Amended) The communication device as claimed in claim 7,
wherein if said control means detects the occurrence of double

talk, said control means causes the uplink side and downlink side
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entodi ng neans and/or the code data of the speech signal supplied to said
expandi ng decodi ng neans are stored in said storage neangs, 30, .CAnEnged)-°

The COW]W as clainmed in claim 29, 45 vhet eih €he scdde:™ .
dat a of Alidyki 48 l“WI conpressed and encoded by sai d-eoi¥ps e3siqg == --

encodi ng hedns‘tan#l/ of ¢ode data furthersgorrpressed fromthe code data of
t he speech signal supplied to

code data to be stored in said storage mearns at a write speed

faster than the write speed of storing one of the uplink side and
downlink side code data in said storage means.
11. (Amended) A communication device comprising:
compressing encoding means for compressing and encoding a
speech signal to be transmitted, for generating code data;
transmitting means for transmission processing the code data
cutputted from said compressing and encoding means;

- receiving means for receiving code data of a speech signal
transmitted from a base station and reception processing the code
data;

storage means for storing the code data of the speech signal
compressed and encoded by said compressing encoding means and/or
the code data of the speech signal received by said receiving
means;

expanding decoding means for expanding and decoding the code
data read out from said storage means for outputting a speech
signal; and
i control mans for controlling writing of the code data of the

speech signal from said compressing encoding means and/or the

code data of the speech signal from said receiving means and for

controlling the readout operation from said storage means in

accordance with the transmitted/received code data.

12. (Amended) The communication device as claimed in claim 11,

wherein if the code data from said compressing encoding means
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said- e*paﬁdﬁ—ﬁg—dec—%—ﬁg—neans are stored in said storage nmeans.
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stored in said storage means and/or the code data from said
receiving means are in silent state, said control means inhibits
storage of the code data of the speech signal from said
compressing encoding means and/or the code data of the speech
signal from said receiving means.
13. (Amended) The communication device as claimed in claim 11,
wherein if the code data from said compressing encoding means
and/or the code data from said receiving means to said expanding
decoding means are in silent state, said control means stores a
signal indicating the.silent period in said storage meaﬁs.
14. (Amended) The communication device as claimed in claim 13,
wherein said control means includes detection means for detecting
the silent state of the code data from said compressing encoding
means and/or the code data from said receiving means, said
control means causing a signal indicating the silent period to
be stored in said storage means based upon the results of
detection from said detection means.
15. (Amended) The communication device as claimed in claim 14,
wherein said detection means includes first detection means for
detecting the silent state of the code data from said compressing
encoding means and second detection means for detecting the
silent state of the code data from said receiving means.
16. (Amended) The communication device as claimed in claim 15,
wherein said control means is responsive to the results of

detection by said first and seéond detection means to cause one
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of the code data from said compressing encdding means or the code
data from said receiving means having a shorter duration of the
silent period to be stored in said storage means.
17. (Amended) Thé communication device as claimed in claim 15,
wherein said first and second detection means are each
constituted by count means.
18. (Amended) The communication device as claimed in claim 11,
wherein said control means Jjudges whether or mnot the dual
recording mode prevails, based upon the code data from said
compressing encoding means and/or the code data from said
receiving means and, if the judge result indicates the presence
of the dual recording mode, said control means causes the uplink
side and downlink side code data of the speech signal to be
stored in said storage means.
19. {(Amended) The communication device as claimed in claim 18,
wherein when reading out signais stored in said storage means,
said control means causes the uplink side and downlink side code
data of the speech signal to be separately read and sums the
uplink side and downlink side code data of the speech signal thus
separately read out to output the sum signal.
20. (Amended) The communication device as claimed in claim 11,
wherein said control means judges whether or not the recording
mode of recording one of the uplink side and downlink side code
data of the speech signal prevails, based upon the code data from

said compressing encoding means and/or the code data from said
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42
receiving means and, if the judge result indicates the presence
of the recording mode of recording one of said code data of the
speech signal, cauées one of the uplink side and downlink side
code data of the speech signal to be stored in said storage
means.
21. (Amended) The communication device as claimed in claim 11,
wherein if said control means detects the occurrence of double
talk, said control means causes at least one of the uplink side
and downlink side code data of the speech signal to be stored in
said storage means.
22. (Amended) The communication device as claimed in claim 21,
wherein if said control means detects the occurrence of double
talk, said control means causes one of the uplink side and
downlink side code data of the speech signal which has a higher
energy level of the speech signal to be recorded in said storage
means.
23. (Amended) The communication device as claimed in claim 21,
wherein if said control means detects the occurrence of double
talk, said control means causes the uplink side and downlink side
code data of the speech signal to be stored in said storage means
at a write speed faster than the write speed at the time of
storing one of the uplink side and downlink side code data of the
speech signal in said storage means.
24. (Amended) The communication device as claimed in claim 11,

wherein code data of a speech signal compressed and encoded by
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said compressing eéncoding means and/or code data further
compressed from the code data of the speech signal received by
said receiving means are stored in said storage means.
25. (Amended} A communication device comprising:

compressing and encoding means for compressing and encoding
a speech signal to be transmitted, for generating code data;

transmitting means for transmission processing the code data
outputted from said compressing and encoding means;

receiving means for receiving code data of a speech signal

transmitted from a base station and.reception'processing the code

data;

expanding decoding means for expanding and decoding the code
data outputted from said receiving means for outputting a speech
signal;

storage means for storing the code data outputted from said
compressing encoding means and/or the code data supplied to said
expanding and decoding means; and

control mans for controlling writing of the code data from
said compressing and encoding means and/or the code data supplied
to said expanding and decoding means and for controlling the
readout operation of the code data from said storage means in
accordance with the transmitted/received code data;

wherein the uplink side and downlink side code data are
separately stored in said storage means, said control means

separately reading out the uplink side code data stored in said
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storage means at &4 time point of occurrence of double talk and
summing the code data by said expanding decoding means.
26. (Amended) The communication device as claimed in claim 25,
wherein if said control means detects the occurrence of double
talk, said control means causes the uplink side and downlink side
code data of the speech signal to be stored in said storage means
at a write speed faster than the write speed at the time of
storing one of the uplink side and downlink side code data in
said storage means.
21. (Amended) The communication device as claimed in claim 25,
wherein if said control means detects the occurrence of double
talk, said control means causes one of the uplink side and
downlink side code data of the speech signal which has a higher
energy level of the speech signal to be stored in said storage
means.
28. (Amended) The communication device as claimed in claim 25,
wherein if said control means detects the occurrence of double
talk, said control means causes the uplink side code data to be
preferentially stored in said storage means.
29. (Amended) The communication device as claimed in claim 25,
wherein the code data of the speech signal from said compressing
encoding means and/or the code data of the speech signal supplied
to said expanding decoding means are stored in said storage
means.

30. (Amended) The communication device as claimed in claim 29,
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45
wherein the code data of the speech signal compressed and encoded
by said compressing encoding means and/or code data further
compressed from the code data of the speech signal supplied to

said expanding decoding means are stored in said storage means.
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